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ADDRESS OF WELCOME TO THE WORLD’S 
CHEMICAL CONGRESS. 


By HARVEY W. WILEY, CHAIRMAN OF THE JOINT COMMITTEE OF ARRANGEMENTS AND 
PRESIDENT OF THE AMERICAN CHEMICAL SOCIETY. 


Delivered Monday, August 21, 1893. 

ENTLEMEN: You have assembled here in response to 

# the invitation of the World’s Congress Auxiliary, ten- 

dered chiefly through the American Chemical Society, with the 

co-operation of the American Association for the Advancement 

of Science On behalf of these organizations it becomes my 
pleasant duty to extend to you a cordial welcome. 

The occasion of our meeting is no ordinary one. From the 
whole civilized world there have been collected in this city the 
fruits of man’s inventive genius and of his industry. Accom- 
panying these are the representatives of all nations, illustrating in 
their attire and villages the habits and customs of all countries. 
These varied collections and representatives reflect the life of 
all the continents and seas. With wondering eyes we have 
walked through Jackson Park, allured now by the masquerades 
of the Midway, and again by the palaces of the peristyle. Our 
eyes have been charmed by the aptly mingled colors of the 
painters, and bewildered by the brilliancy of the electric display. 
In hopeless wonder we have gazed at the broad acres of man’s 
manufactures, engirdled by a gallery illustrating his appliances 
for education. ‘The whole wealth of Ceres is lavishly portrayed 
in the palace of agriculture. By night the shore of the lake 
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and the borders of the South Pond are transformed into fairy 
scenes, more beautiful than the poet has ever pictured. The 
whole world of art, the whole world of work, and the whole 
world of skill are brought to us in a reality which, were it not 
so tangible, would seem the deception of a wizard. 

For a week now we are called to leave this wonderful scene, 
the like of which has never before been revealed to the vision of 
men, for the purpose of studying for a time some of the aspects 
of one of those sciences which, still modest in its demeanor, has 
perhaps done more than any other to make the Jackson Park of 
to-day a possibility. 

Illy suited for display, the science of chemistry is pleased to 
work to show the way to human progress, quite content to be 
forgotten when it is achieved. It asks for no white palace with 
imposing portals in which to display the wonders of its wealth. 
In odd nooks and corners, scattered over the vast expanse of 
space, attached to every other exhibit in an unobtrusive way, 
its silent work is revealed in countless combinations, the founda- 
tion of the arts. We may look in vain among the das-reliefs for 
the names of Lavoisier, Priestley, Berzelius, Liebig, Hoffman, 
Lawrence Smith, Silliman or Chevreul, but the fruits of their 
labors may be found in almost every exhibit. 

Chemistry is truly cosmopolitan. There is no one country 
that can claim it entirely, either by birth or adoption, Wurtz to 
the contrary notwithstanding. It is therefore entirely fit and 
proper that the chemists of all nations should now and then 
meet on common terms for the sake of mutually profiting by the 
advances and discoveries that each has made. I believe there 
will be brought before the present congress a proposal for the 
regular triennial meeting of the chemists of the world, after the 
plan which has been followed so successfully by our brethren the 
geologists and physicians. Were the object of such a congress 
only to listen to papers and addresses pertaining to the progress 
and development of our science, it might well be asked whether 
such conventions are useful. The chemical journals of to-day 
fully cover the whole field of chemical activity, and thus even 
in the most remote mining camp the chemist and assayer may 
be fully ex rapport with his fellows the world over. But the 
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objects of our congress are wider than the mere listening to 
papers. The chemist is a social being, and there is a life out- 
side of the laboratory as beautiful and useful as the life within. 
The narrowness of an idea and the flattening of isolation are to 
be avoided as the purpose of an investigation is to be pursued. 
The highest culture is not found in books, but in men. The 
power and splendor of a great and old university are not alone 
in its libraries and professors. There is a subtle influence of 
association that does more, often, than the lecture room to 
develop mind and mold character. And thus to widen his hori- 
zon and broaden his views the chemist must leave his desk and 
seek the acquaintance of his fellows. Every time you take a 
brother chemist by the hand you enlarge your life and extend 
your strength, and the farther apart the field of your activities, 
the greater the benefit. 

Dogmatism in science is no less reprehensible than dogmatism 
in theology, and yet many of us have seen samples of it. 
Believe if you will in a literal Adam, but for the sake of our 
science avoid that state which throws a saintly halo of super- 
natural splendor about a hypothetical sechseck. 

Our science has grown to such proportions as to demand 
specialization. He who hopes to add anything to the sum of 
chemical knowledge must be content to seek the gems of dis- 
covery in a very small part of the whole field. A few years ago 
the family physician was doctor, surgeon, phlebotomist and 
dentist. Now he is a neurist, occulist, or orthopedist. If you 
want to be doctored all over you must call half a hundred 
specialists. So too with the chemist. Many of us can remem- 
ber when physics and chemistry were so united as to be taught 
often by one man, who also employed his leisure moments in 
giving instruction in geometry and evidences of Christanity. 
Now a man devotes his whole life to the elucidation of a single 
phase of one of the many branches of chemical science. The 
necessity of this specialization is admitted by every one. The 
benefits which it brings we all enjoy; the dangers which it en- 
genders we are too apt to forget. The one great danger is to 
the worker who goes deepest into the well after truth. He loses 
sight of the rest of the world. He is prone to think those who 
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are in the other wells are only diggers, and those who take the 
rough gems he finds and polishes them for use, mere sordid bar- 
terers. It thus happens that the one thing sought for is so mag- 
nified in the eyes of the worker as to make the value of all 
other things grow small. He who should above all have the 
largest views of the works of others thus often comes to have the 
smallest, and would if possible set up a chemical inquisition. 
There is no branch of our science which is to be crowned king 
and leader. Chemistry is a pure democracy, and all are equal 
therein. I have been more than once pained to see men of 
eminent achievements disclose the narrowness of their views by 
sneering at really good work not in their line. Gentlemen, this 
must not be! ‘There is no eminence in science which makes a 
sneer becoming. My plea to-day in bidding you welcome to 
this convention is for a wider and deeper fraternity. The many 
sections of chemical science represented on our program are 
asked to join hands. For this reason the committee on program 
has desired that all members of the congress be given an oppor- 
tunity to be present at the meetings of each section, and it is the 
earnest wish of those who have been charged with the pre- 
liminary work that we cultivate this community of feeling. 
Because, for instance, you may be investigating some problem 
in the domain where physics and chemistry touch, I beg of you 
not to despise the labors of him who in the domain of technical 
chemistry is striving to give a working body to your thought. 
Take him by the hand, listen to his speech, and it will do you 
good. 

_In this country our chemical workers have been widely scat- 
tered. Our friends from abroad must not, therefore, be sur- 
prised to find less esprit du corps among us than in their own 
countries. We have been whirled hither and thither in the 
wild molecular melange of a rapidly growing country. But now 
there are many centers of crystallization forming, and soon you 
will find among us more unity of action, more mutual helpful- 
ness. One of the organizations which I have the good fortune 
to represent at this time is bringing into intimate relations large 
numbers of our American chemists and cementing them into a 
body which gives promise of lasting good in the future. Already 
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more than half a thousand American chemists have joined hands, 
and it is their united hand, big, brawny, and right honest in its 
grasp, which is extended to you to-day. 

Thus in the lesson of this congress we learn not only of the 
special forms of activity as manifested in the titles of our papers, 
but we have before us a larger, unprinted program, a splendid 
plate, illuminated with the light of higher and broader views, 
bearing a greeting of good fellowship and fraternity and the 
promise of a more intimate union of all science. 





PROCEEDINGS OF THE CONGRESS ON CHEMISTRY 
HELD IN CHICAGO, ILL., AUGUST 21 
TO AUGUST 26, 1893. 
Monpay, AUGUST 21. 
HE congress was opened by H. W. Wiley, chairman of 
the Joint Committee and president of the American Chem- 
ical Society, who gave an address of welcome to the foreign 
and American delegates, and suggested the establishment of 
a Triennial International Congress on Chemistry to meet at 
various centers. 
It was voted to appoint a committee of five to take the recom- 
mendation under consideration. ; 


TUESDAY, AUGUST 22. 


The session was opened by an address from Prof. E. Engler, 
of the Polytechnic School at Carlsruhe, who had been appointed 
honorary president for this day 

The printed program of papers on analytical chemistry then 
followed as nearly as practicable, the following being presented 
in full or in abstract: 

Opening Address. On Certain Distinct Advances in the Analytical 

Chemistry of Recent Years. Prof. A. B. Prescott, Ann Arbor, Mich. 
On the Determination of Phosphoric Acid as Magnesium Pyrophosphate. 

Hugo Neubauer, Rostock. 

Concerning the Method of Determining the Melting Point of Butter Fat. 
Prof. Adolf Mayer, Director of the Royal Experimental Station at 
Wageningen, Holland. 
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The Work and Aims of the Committee on International Standards of the 
Composition of Steel. Prof. John W. Langley, Cleveland, Ohio. 

The Need of Standard Methods for the Analysis of Iron and Steel, with 
Some Proposed Standard Methods. Charles B. Dudley, Altoona, Pa. 


On motion, the subject of standard methods for the analysis 
of iron and steel was referred to the Committee on International 
Standards of the Composition of Steel. 

The reading of papers was then resumed as follows: 


A New Blow-pipe Reagent. . Prof. W. B. Rising, Berkeley, Cal. 

Determination of the Crystallizable Sugar in Beets. H. Pellet, Paris. 

Discussion of the Foregoing Paper by H. Vilmorin, of Paris. 

Review of the Standard Methods of Potash Determination. Norman 
Robinson, State Chemist of Florida. 

Accuracy in the Analysis of Dairy Products. H. Droop Richmond, 
Chemist to the Aylesbury Dairy Company, London, Eng. 

The Desirability of a System of Standards for Unifying the Results of 
Analysis. Prof. J. W. Langley, Cleveland, Ohio. 

On Standard Methods of Oil Analysis. Prof. Ernest Milliau, Marseilles, 
France. 

The Determination of the Sugars in Condensed Milk. W. D. Bigelow 
and K. P. McElroy, Washington, D. C. 

Note on the Detection of Preservatives in Condensed Milk. K. P. 
McElroy and W. D. Bigelow, Washington, D. C. 

A Rapid and Accurate Method of Determining the Moisture and Oil in 
Linseed Cakes and Other Feeding Stuffs. A. P. Aitken, D.Sc., 
Chemist to the Highland Agricultural Society of Scotland. 





WEDNESDAY, AUGUST 23. 


Prof. George Thoms, of the Polytechnic School, in Riga, 
opened the session as honorary president for the day. 

Dr. J. H. Long, of the World’s Congress Auxiliary, an- 
nounced the arrangements for excursions to the chemical 
exhibits of the Columbian Exposition and to industrial works 
of Chicago. 

Papers were then read representing three sections as follows: 

BIBLIOGRAPHY. 
Opening Address. An International Index to Chemical Literature. H. 

Carrington Bolton, New York. 


A Partial Bibliography of the Occurrence of Copper, Tin, Lead, and Zinc 
in Animal and Vegetable Tissues, Food, Drink, Etc. Mrs. Karl 
Thayer Pomeroy-McElroy, Washington, D. C. 
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E. Hart, Robert B. Warder, and W. LL. Dudley were 
appointed as a special committee to consider Dr. Bolton’s 
suggestion for an International Committee on Bibliography, 
and to report on Thursday. 


INORGANIC CHEMISTRY. 

Opening Address. On the Revival of Inorganic Chemistry. Prof. F. W. 
Clarke, U. S. Geological Survey, Washington, D. C. 

The Specific Gravity of Some Gem Stones. Prof. A. Liversedge, Univer- 
sity of Sydney. 

Origin of Sulphate of Soda in the Air, and the Mechanical Effects of 
Sulphate of Soda. F. Parmentier, University of France, Faculty of 
Sciences of Clermont-Ferrand. 


On Carborundum, Amorphous Carbide of Silicon. Dr. Otto Miilhousen. 


ORGANIC CHEMISTRY. 


Opening Address. Recent Progress in the Chemistry of Colors. Prof. 
Otto N. Witt, Berlin. 

Researches on the Synthesis of Polyhydric Alcohols. Prof. B. Tollens, 
Gottingen, Germany. 

Are Pentoses Formed by the Assimilation Process? G. de Chalmot, 
Richmond, Va. 


The Analogy Existing Between Narcotine and Narceine. Dr. G. B. 
Frankforter, Lincoln, Neb. 


The New Formula for Narceine and its Alkaline and Ethereal Salts. 
G. B. Frankforter, Lincoln, Neb. 


The Action of Phenylhydrazine on 1:2 Ketols. Alexander Smith and 
J. H. Ransom, Wabash College, Crawfordsville, Ind. 


On the Preparation of Pure Tannins. Prof. Henry Trimble, Philadelphia. 


The Artificial Production of Petroleum. Prof. E. Engler, Carlsruhe. 


An invitation was received to a reception to be tendered to 
the officers, speakers, and delegates of the various Congresses 
on Science and Philosophy, in the Art Institute, on Thursday 
atg P. M. 

The congress adjourned to meet in the Columbian Exposi- 
tion, at Merck’s pavilion at 3 P. M. 


THURSDAY, AUGUST 24. 


The session was opened by Prof. Henry P. Proctor, of Leeds, 
honorary president for the day, who spoke on technological 
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education and laboratories. The following papers were then 

read: 

AGRICULTURAL CHEMISTRY. 

Opening Address. History of the Development of the Agricultural Ex- 
periment Stations in the United States. Prof. W. O. Atwater, Middle- 
town, Conn. 

The Valuation of Arable Lands on a Scientific and Statistical Basis. Dr. 
George Thoms, Professor of Agricultural Chemistry in the Polytech- 
nicum at Riga. 

The Chemical and Physical Investigation of Virgin Soils. Prof. E. W. 
Hilgard, Berkeley, Cal. 

Water Bath for Continued Digestion of Soils under Pressure. Prof. R. 
C. Kedzie, Agricultural College of Michigan. 

Progress in the Methods of Analysis of Cattle Foods. F. W. Woll, Madi- 
son, Wis., and Prof. G. L. Teller, Fayetteville, Ark. 

The Supply of the Dairy Products Consumed in Great Britain and Ire- 
land. Mr. Richard Bannister, London, Eng. 

Experiments with Mineral Fertilizers on the Sugar Beet. A. Vivier, 
Director of the Agricultural Station of the Seine et Marne, Medun, 
France. 

Contributions to the Study of Oil Cakes used in Feeding. Prof. C. V. 
Parola, of the Experimental Station of Chartres, France. 

A Practical Means of Determining the Nitrifying Power of an Arable 
Soil. Prof. P. Pichard, of Beaune, Cédte d’Or, France. 

Milk, Skim Milk, and Whey; a Study of their Comparative Composition 
and Specific Gravity. Prof. C. B. Cochran, West Chester, Pa. 

Notes on Ammonium Citrate Solubility of Water-Insoluble Phosphate. 
Stephen Lincoln Goodale, Saco, Me. 

Botrytis Bassiana and its Crystalline Products. E. Verson, Director of 
the Royal Experimental Station, Padova, Italy. 

International Co-operation in the Domain of Biological and Agricultural 
Chemistry. Prof. W. O. Atwater, Middletown, Conn. 

American Progress in Methods of Nitrogen Determination. Charles L. 
Parsons, Professor of Chemistry in New Hampshire Agricultural Col- 
lege. 

Some Points Relating to the Composition of Cow’s Milk. Dr. L. L. Van 
Slyke, of New York Agricultural Experiment Station. 

The Composition of American Cheddar Cheese. Dr. L. lL. Van Slyke, 
of New York Agricultural Experiment Station. 


The committee appointed on Wednesday to consider the 
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recommendations of Dr. H. C. Bolton made the following 
report, which was adopted by the congress: 


To THE CONGRESS ON CHEMISTRY: 

Your committee, having considered the suggestions of Dr. Bolton, 
recommend that a communication be addressed from this congress to 
the national chemical societies of England, France, Germany, Italy, 
Russia, and America, reporting the following action by this congress: 

‘‘Whereas, Some activity has been shown of late years in the compila- 
tion of bibliographies of various subjects, but without the uniformity 
and system which are desirable, 

‘« Resolved, That we recommend the annual publication of classified 
bibliographies by the chemical societies of England, France, Germany, 
Italy, Russia, and America, for these several countries. 

‘‘ Resolved, That we recommend each of these societies to appoint one 
representative upon an international committee to confer together and 
report to the several societies a scheme for an International Co-operative 
Index to Chemical Literature.’’ 

Respectfully submitted, 
[Signed] EDWARD HArtT, 
Rost. B. WARDER, Y asamedinm 
Wo. L. DUDLEY. ) 


On motion of Prof. W. O. Atwater it was also resolved: 

That a committee of chemists of different countries be appointed to 
consider means of international co-operation in the domain of biological 
and agricultural chemistry. 

F. W. Clarke, C. E. Munroe, Edward Hart, H.C. Bolton, 
and W. O. Atwater were appointed as Special Committee on 
Triennial International Chemical Congress, and on Interna- 
tional Co-operation in Bibliography and in Biological and Agri- 
cultural Chemistry. 


FRIDAY, AUGUST 25. 


Prof. George Lunge, of Zurich, Switzerland, served as honor- 
ary president for the day. 

The following papers were presented : 

TECHNOLOGICAL CHEMISTRY. 

Opening Address. Dr. Wm. McMurtrie, New York. 
The Development and Present Condition of the Fertilizer Industry of 

the United States. Charles U. Shepard, Charleston, S. C. 
On the Examination of Tanning Materials. Prof. H. R. Proctor, Leeds, 
England. 
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Recent Development of Mineral Tanning in the United States. Prof. S. 
P. Sadtler, Philadelphia, Pa. 

Petroleum in its Relations to Asphalt Pavements. Prof. S. F. Peckham, 
Ann Arbor, Mich. 

Natural Soda. Dr. T. M. Chatard, Washington, D. C. 

Chemical Industry of the United States. Henry Bower, Philadelphia. 

Condensation, Especially as Applied to the Distillation of Nitric Acid. 
Prof. Edward Hart, Easton, Pa. 

The Use of Electrolysis in Industrial Chemical Operations. Prof. J. W. 
Langley, Cleveland, Ohio. 

Petroleum. Prof. E. Engler, Carlsruhe. 

Asphalt; Its Occurrence, Composition, and Technology. F. P. Vanden- 
bergh, Buffalo, N. Y. 

Kryolith and its Industrial Application. Theodore Armstrong. 

The Fulminates; Their Preparation and Use. Prof. Charles E. Munroe, 
Washington, D. C. 

The Commercial Preparation of Calcium Phosphide. Prof. Charles E. 
Munroe, Washington, D. C. 

The Influence of Patent Laws on the Development of Chemistry. Prof. 
R. L. Biedermann, Berlin. 

The Manufacture of Essential Oils. Charles A. Serre. 

Some Chemical and Mechanical Considerations Involved in the Recov- 
ery of Animal Fibers. Louis J. Matos, Philadelphia. 

The Purification of Water. Prof. C. A. Doremus, New York. 

SATURDAY, AUGUST 26. 

Prof. A. B. Prescott served as honorary president for the day. 
The following papers were presented : 


DIDACTIC CHEMISTRY. 

Opening Address. Prof. W. E. Stone, Lafayette, Ind. 

Opening Paper. How Chemistry is Best Taught. Prof. C. F. Mabery, 
of the Case School of Applied Science, Cleveland, Ohio. 

The Education of Industrial Chemists. Dr. George Lunge, Zurich, 
Switzerland. 

The Teaching of Industrial Chemistry in Colleges. Henry Pemberton, Jr. 

Laboratory Work Must Be Subordinate and Auxiliary to the Presenta- 
tion of Facts, Laws, and Theories by the Teacher. Prof. R. W. Jones, 
University of Mississippi. 

Quantitative Work for Beginners in Chemistry. Prof. W. A. Noyes, 

Rose Polytechnic Institute, Terre Haute, Ind. 
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Opening Address. The Cross-Fertilization of the Sciences. 


PHYSICAL CHEMISTRY. 


Warder, Washington, D. C. 


On Chemical Energy. 


The Energy Theory of Chemistry. 
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Prof. R. B. 


Prof. W. Ostwald, University of Leipzig. 


(Comment upon Prof. Ostwald’s 


Paper.) Prof. J. H. Trevor, Cornell University. 
On the Atomic Weight of Oxygen. Prof. E. W. Morley, Cleveland, Ohio. 


Apparatus for Promoting the Interaction of Liquids and Gases. Dr. 
Geo. Lunge, Zurich, Switzerland. 


Stereochemistry of the Polymers of Acetic Aldehyde. Prof. W. R. Orn- 


dorff, Ithaca, N. Y. 


SANITARY CHEMISTRY. 


Efficiency of a System of Ventilation as Shown by the Amount of CO,. 
Ellen H. Richards, Boston, Mass. 


The congress then adjourned, the chair voicing the general 
sentiment, that the efforts made had been followed with most 
Rost. B. WARDER, Secretary. 


gratifying success. 
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CHEMICAL NOTES FROM THE COLUMBIAN EXPOSITION. 
II. 
By J. H. LONG. 
Received August 14, 1893. 


DEPARTMENT H.—MANUFACTURES. 

HE chemical exhibits of greatest interest are found in the 

Department of Manufactures. It must be confessed that 

as a whole the display is somewhat disappointing, because it is 

very unevenly distributed, one nation making more than one- 
half of the whole exhibit. 

The nations showing chemicals are the United States, 

England, France, Germany, Russia, Sweden, and Italy. Ac- 

cording to the catalogue, Switzerland makes one display of 
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chemicals, but it is not present, and what is shown by Italy 
and Sweden is of very slight importance. The chemical ex- 
hibits in this department can be best described under the heads 
of nationalities, beginning with the United States as in the 
official catalogue. 

1. Zhe United States—While it is well known that the 
chemical industry of this country is not to be compared with 
that of several European countries, it is large and important 
enough to be better represented than is the case in the Colum- 
bian Exposition. While it is, perhaps, true that the best known 
firms are represented here, it is also true that others, turning 
out equally good products, are not here at all. The chemicals 
in the Manufactures building are found in Group 87, which 
contains thirty-eight entries. But it must not be supposed that 
all these have an interest for the general chemist. By some 
peculiarities in the method of classification we have, in this 
group, certain pharmaceutical products, soaps and perfumes, 
flavoring extracts and druggists’ sundries, while similar prod- 
ucts are found also in several other groups, some in the Depart- 
ment of Agriculture, and some in the Department of Liberal 
Arts. Of the thirty-eight American entries in Group 87 but 
thirteen need be listed here as likely to attract the attention of 
chemists in general. ‘These are: 

J. J. Allen’s Sons, Philadelphia, phosphorus and allied products. 

Henry Bower & Son, Philadelphia, general chemicals. 

Chesebrough Manufacturing Co., New York, petroleum products. 

Fritzsche Bros., New York and Leipzig, essential oils. 

Gordon Chemical Co., Cincinnati, glycerine. 

Hotchkiss Sons, Lyons, N. Y., essential oils. 

Marx & Rawolle, New York, glycerine. 

Pennsylvania Salt Manufacturing Co., Philadelphia, inorganic chem- 

icals. 

Powers & Weightman, Philadelphia, general and pharmaceutical 

chemicals. 

Richard C. Remmey, Philadelphia, chemical stone-ware. 

Rosengarten & Sons, Philadelphia, general chemicals. 

Rossler & Hasslacher, New York, general chemicals. 

A. M. Todd, Kalamazoo, Mich., essential oils, menthol, etc. 

What appears to be an oversight on the part of the exhibitors 
here is the absence of literature relating to the products manu- 
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factured and the extent of the industries represented. The 
chemical public is interested, not only in the products them- 
selves, but in the history of the exhibiting firms and the 
development of chemical industry in various countries. For 
business reasons American manufacturers appear to be slow in 
answering even the ordinary questions which were supposed to 
be asked during the collection of statistics for the last census. 
A competent authority from the United States Census Bureau 
explained to me recently that, ‘‘ data connected with the sta- 
tistics of chemical industry in the United States are among the 
most difficult to procure.’’ It is certain that there is not enough 
material available in Chicago to enable one to write a satisfactory 
description of the industry as it exists in America to-day. 

Several of the exhibits in the above list are very instructive, 
but we would all like to know more than is shown, and this 
without inquiring into what may be termed trade secrets, which 
the manufacturer has a right to withhold from the public. 

2. England.—American chemists are well aware that Great 
Britain has a chemical industry of vast proportions, and would 
naturally expect to find a corresponding exhibition at the 
Columbian Exposition. But the facts do not satisfy the antici- 
pation, as there are but nine exhibits of chemical interest and 
only four of these are striking or suggestive. The exhibits to 
which attention should be called are: 

Lewis Berger & Sons, London, colors for printers and painters. 
Brunner, Mond & Co., Norwich, alkalies, bleaching powder, etc. 
Doulton & Co., London, chemical stone-ware. 

United Alkali Co., Liverpool, alkalies, salts, etc. 

Brunner, Mond and Company are the largest operators of the 
ammonia-soda process in Great Britain and their industry has 
grown from a small beginning to the present large proportions 
where about one-third of the total alkali made in England is 
made by the Solvay process. Their exhibit includes caustic 
and carbonated alkalies, silicates, and a number of other products 
of excellent appearance. It is unfortunate that the exhibit, 
which is an interesting one, is not in the charge of a chemist 
capable of answering questions. Numerous visits to the collec- 
tion have failed to find any one in charge. 
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The United Alkali Company is a combination of the leading 
manufacturers operating the Le Blanc and allied processes, and 
was formed in 1890 for ‘‘mutual protection’’ against ruinous com- 
petition among themselves and on the part of the ammonia-soda 
works. 

This company claims to work, not as a trust, but as absolute 
owner of forty-five large chemical plants with railway lines, 
fleets of vessels, salt mines, stone quarries, etc. Their exhibit 
is attractive and will claim attention later for some details. 

Manufacturers of chemicals on the large scale will be in- 
terested in the exhibit of stone-ware for factory work, made by 
Doulton and Company, of London. It includes various kinds 
of stone-ware employed in condensing or absorbing acid fumes, 
retorts, receivers, mixing pans, conducting pipes, acid cocks, 
acid pumps, and a great variety of small articles employed in 
chemical industry. 

3. France.—The French exhibits arrived late and were great- 
ly delayed in installation; at the present date no description of 
them appears in the official catalogue. There is, however, an 
official French catalogue on sale, which is badly arranged and 
is without a group index. According to this there are sixty-one 
exhibits of products which are classed under chemical and phar- 
maceutical industry, but some are either wanting or represented 
on a small scale, and others show perfumery, blacking, soaps, 
varnishes, etc., so that the number of chemical displays in the 
restricted sense amounts to seventeen. ‘Those to which atten- 
tion should be called are as follows : 

Adrian et Cie., (Société Francaise de Produits Pharmaceutiques), 

Paris. General chemical products. 

Buchet et Cie., (Pharmacie Centrale de France), Paris. General 

chemical and pharmaceutical products. 

Hardy-Milori et Cie., Montreuil-sous-Bois. Organic and mineral 

pigments. 

Société anonyme des matiéres colorantes et produits chimiques de 

Saint-Denis, (Poirrier), Paris. Organic coloring matters. 

Société du traitement des quinquinas, Paris. Alkaloids. 

Solvay et Cie. Varangé ville-Dombasle. Alkalies and salts. 

Besides these there are several other exhibits of products from 
animal industry showing glues, gelatine, bone black, phosphorus, 
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etc., which are creditable. The several displays are arranged 
in a group of cases of similar design, forming a symmetrical 
whole. 

4. Germany.—The representatives of German chemical in- 
dustry began early to prepare an exhibit for the Columbian 
Exposition, and the results accomplished indicate that the matter 
was placed in good hands. ‘The work of organizing an exhibit 
which should fitly represent the present condition of chemical 
industry in Germany was intrusted to a committee of nine promi- 
nent manufacturers, one from each of the eight sections of the 
German chemical trade union, and Dr. J. F. Holtz, of Berlin, as 
general chairman. ‘To this committee eight other gentlemen 
were afterwards added and a study of the list shows that a 
selection of representative men was made. This committee 
concluded to make a collective exhibit and install it in a manner 
pleasing artistically as well as technically. The advice of an 
architect was sought and as a result the cases containing the 
collective exhibit were made, brought over and put up around 
a central pavilion, serving as an office, according to a design 
which is symmetrical and satisfactory from every standpoint. 
Seventy-one firms finally united in making the display, which 
was placed in charge of Mr. Richard Fischer, of Berlin, who 
represents the interests of all the exhibitors in a very fair and 
impartial manner, and at the same time does all in his power to 
assist the chemical public to an understanding of everything in 
his charge. 

Very peculiar conditions exist to-day in the chemical industry 
of Germany which make such an exhibit possible. The manu- 
facturers are united in a society which is termed the ‘‘Verein 
zur Wahrung der Interessen der chemischen Industrie Deutsch- 
lands’’ (society for the protection of the interests of German 
chemical industry) and which holds general meetings once a 
year. The organ of this society is the well known journal, Die 
chemische Industrie, edited by Dr. Emil Jacobsen, in Berlin, and 
this handles all questions of practical interest to the several 
industries united in the organization. 

German chemical manufacturers are further united in a trade 
union (Berufs-Genossenschaft) which is rendered necessary by 
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the laws governing accident insurance to German workmen. 

This great union is, for convenience, grouped in eight sections 
geographically located as follows: (1) Berlin; (2) Breslau; 

(3) Hamburg; (4) Cologne; (5) Leipzig; (6) Mannheim ; 

(7) Frankfurt a. M.; (8) Nuremberg. Chemical manufacturers 
are, therefore, so organized that co-operation in a display such 
as is made in Chicago is a thing easily secured, and the value 
of co-operation, for this purpose at any rate, is abundantly 
demonstrated by the success achieved in the installation of the 
collective exhibit. 

Seven great branches of chemical industry are represented in 
Chicago and they may be divided as follows: 

(a) Fundamental industries. Here we have the manufacture 
of strong acids, alkalies, and common chemicals in general em- 
ployed by the soap maker, in the paper industry, in the glass 
industry, and elsewhere on the large scale. 

(b) Pure chemical preparations for special purposes. Under 
this head appear the chemicals used in photography, in pharmacy, 
in laboratories as reagents or for purposes of investigation. The 
chemicals of this class are best known to American chemists, 
coming from the great houses of Schuchardt, Merck, Kahlbaum, 
Trormsdorff, De Haen, and others. 

(c) Coaltar products, particularly the artificial coloring matters. 

(d) Inorganic and organic pigments for the use of litho- 
graphers, printers, painters, porcelain glazers, etc. 

These four groups belong to chemical industry proper. Then 
we have: 

(e) Animal products, including especially glue, and gelatine 
for household and photographic uses. 

(f) Fats, oils, soaps, and cosmetics. 

(g) Chemical apparatus and accessories. 

To show the extent of the exhibit a full list of the firms 
exhibiting in groups (a), (b), (c), (d), and (g) is here 
given. 

Aktiengesellschaft fiir chemische Industrie, Mannheim, acids, alka- 

lies, salts, ete. 

Aktiengesellschaft fiir chemische Industrie, Schalke in Westphalia, 
acids, alkalies, general chemicals. 
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Arsenic-Berg-und Hiittenwerk, ‘‘ Reicher Trost,’’ Reichenstein in 
Silesia, arsenic ores and preparations. 

Bernhardi, J., Leipzig, pharmaceutical preparations. 

Chemische Fabrik auf Aktien (vormals E. Schering, Berlin), phar- 
maceutical chemicals. 

Chemische Fabrik Bettenhausen, Marquart & Schulz, Bettenhausen 
near Cassel, technical and pharmaceutical chemicals. 

Chemische Fabrik Griessheim, Frankfurt, general chemicals. 

Chemische Fabrik, vormals Hofmann & Schotensack, Ludwigs- 
hafen, general chemicals. 

Chemische Fabrik Kalk, Cologne, Stassfurt salts, saltpeter, etc. 

Chinin Fabrik Braunschweig, Braunschweig, alkaloids, especially 
cinchonas. 

Farbenfabriken, vormals Friedrich Bayer & Co., Elberfeld, phar- 
maceutical chemicals. 

Goldschmidt, Th., Essen, tin and zinc salts, mordants. 

Dr. Graf & Co., Berlin, metallic paints, etc. 

Harrmann & Reimer, Holzminden, organic chemicals. 

E. de Haen, List vor Hannover, general chemicals. 

Dr. F. von Heyden’s Nachfolger, Radebeul, organic pharmaceuti- 
cal chemicals. 

Knoll & Co., Ludwigshafen, organic pharmaceutical chemicals. 

Kopp & Co., Oestrich, Rheingau, general chemicals. 

E. Merck, Darmstadt, general chemicals; also a large exhibit in 
special building. 

Rhodius, Gustav, Burgbrohl, inorganic chemicals. 

Riedel, J. D., Berlin, pharmaceutical chemicals. 

Dr. Schaeffer, Charlottenburg, anhydrous ammonia and salts. 

Dr. Schuchardt (Inhaber, Dr. Albert Weil), Gorlitz, general chemi- 
cal preparations. 

Stassfurter Chemische Fabrik, Stassfurt, Stassfurt salts, cyanides, etc. 

H. Thiemann, Jr., Stolp, general chemicals, amber. 

Verein Chemischer Fabriken, Mannheim, general chemicals. 

Vereinigte Fabriken, Zimmer & Co., Frankfurt and Feuerbach, alka- 
loid preparations. 

Wasmuth & Co., Ottensen, pharmaceutical preparations. 

Wassmuth & Co., Barmen, antiseptic preparations. 

Dr. Witte, Rostock, pharmaceutical chemicals. 

Godecke & Co., Leipzig, essential oils and ethers. 

Heine & Co., Leipzig, essential oils and artificial products. 

Em. Kern, Edenkoben, cognac oils and tartars. 

Kolling & Schmitt, Zerbst, essential oils and essences. 

Briider Richter, Leipzig, essential oils, menthol, etc: 

G. Bormann Nachfolger, Berlin, pigments for various purposes. 

Gademann & Co., Schweinfurt, a. M., mineral pigments. 
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Dr. Emil Jacobsen, Berlin, colors for artists and other purposes. 

Kast & Ehinger, Stuttgart, printing and lithographing colors. 

Bruno Lampel, Cologne-Ehrenfeld, mineral pigments. 

Michel & Morell, Eppstein and Hochst, black pigments. 

Moritz & Co., Hangenbieten, copying inks. 

Johann Gottlieb Miller & Co., Stuttgart, colors for artists. 

W. Rannefeld & Co., Blankenburg, mineral pigments. 

Dr. Eugen Schall, Stuttgart-Feuerbach, lacquers for metals, etc. 

G. Siegle & Co., Stuttgart, colors for prinfers and lithographers and 
for other purposes. 

Vereinigte Ultramarinfabriken, Nuremberg, ultramarine. 

Aktien Gesellschaft fiir Anilinfabrikation, Berlin, colors and colored 
samples. 

Badische Anilin und Sodafabrik, Ludwigshafen, general chemicals 
and coloring matters. 

Chemische Fabriken, vormals J. W. Weiler & Co., Cologne-Ehren- 
feld, coal-tar products. 

Rudolf Riitgers, Berlin, crude and purified coal tar products. 

William Pearson & Co., Hamburg, antiseptic preparations. 

Deutsch-Oesterreichische Mannesmannroehren Werke, Berlin, steel 
flasks for condensed gases. 

W. C. Heraeus, Hanau, platinum ware for laboratory and industry. 

Koniglich Preussiche Porzellan Manufaktur, Berlin, porcelain ware 
for laboratory and industry. 

Tritschler, Winterhalder & Co., Voithenberghiitte, laboratory 
apparatus of glass. 

It will be observed that many of these firms are already well 
known in the United States, while others are making, perhaps, 
their first request for American recognition. As a whole, the 
collective display must be described as a success of the first 
magnitude, and deserving of the most careful study on the part 
of American chemists visiting Chicago. 

I will make no attempt here to describe it in detail, but will 
leave that part of the discussion for a subsequent paper. I will 
only add that Mr. Fischer is supplied with literature which will 
answer almost every question which one may wish to ask about 
the chemical industry of Germany, and from which many of the 
points given above are derived. 

5. Russia.—The extent of chemical industry in Russia is prob- 
ably but little understood in the United States because of absence 
of trade and general lack of acquaintance with the language; 
however, five exhibits are shown in the Russian section which 
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indicate a fair condition of chemical activity. These are as 
follows: 

Bromme Brothers, St. Petersburg, organic chemicals. 

Technological Institute, St. Petersburg, general chemicals. 

Kohler & Co., Moscow, general chemicals. 

Oushkoff & Co., Moscow, general chemicals. 

Tentelewa Chemical Factory, St. Petersburg, general chemicals.” 

No literature is at hand showing the extent of the industries 
here represented. 

(6) Sweden makes no exhibit of chemicals proper. The pro- 
ducts of an acetic acid factory are shown and the Munktell filter 
paper is displayed by Sargent and Company, of Chicago, in the 
Swedish building. 

(7) Other Countries.—Scattered through the various buildings 
are displays which in a certain sense have an interest for chem- 
ists. But practically everything belonging to chemical industry 
proper has been referred to in the above. It must also be men- 
tioned that the official catalogues contain a great many mistakes, 
besides being silent as to displays from France, Russia, Spain, 
and other countries. It isin many cases difficult to find exhibits 
looked for. 

Other Exhibits.—In the Manufactures building the German 
universities have united in showing a valuable collection of 
books, photographs, instruments, and preparations, all of the 
highest scientific interest and importance. Many pieces of 
apparatus shown are famous in the history of science, as 
with them original or fundamental determinations have been 
made. 

Several of our leading American schools, notably Harvard, 
the Massachusetts Institute of Technology, the University of 
Pennsylvania, Johns Hopkins, Princeton, and Yale, have made 
displays highly interesting and valuable as showing the advance 
of scientific education in the United States. 

In the Electricity building, besides the displays of electrical 
instruments and machinery of all kinds, there are two exhibits 
to which attention must be directed, as otherwise they may be 
overlooked because of their unfortunate location in the gallery. 
One is a collective display of physical and chemical apparatus 
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made by many of the leading German factories. Very interest- 
ing exhibits are made by the following: 

Schmidt & Haensch, Berlin. 

A. Krtiss, Hamburg. 

Karl Zeiss, Jena. 

Steeg & Reuter, Hamburg. 

Staudinger’s successor, Giessen. 

Bunge’s successor, Hamburg. 

Grossherzoglich saechsische Pruefungsanstalt fiir Glas Instrumente, 

Ilmenau. 

The other important exhibit here is made by the Physikalisch- 
Technische Reichsanstalt, Charlottenburg, near Berlin, and con- 
sists of normal and standard instruments for various purposes, 
samples of material, diagrams, publications, etc., which are in- 
teresting to anyone acquainted with the work of the institution. 


THE DEVELOPMENT AND EXTENT OF THE 
FERTILIZER INDUSTRY. ' 
By CHARLES U. SHEPARD, M. D., CHARLESTON, 5S. C. 
HE fertilizer industry pre-eminently owes its origin to the 
scientific recognition of the indispensability of phosphoric 
acid as an element of plant food ; its steady growth has reflected 
the! agricultural appreciation of its use, while the stupendous 
strides in this branch of trade have especially followed the 
development of new phosphatic deposits, whose yield has fur- 
nished the basis of most artificial manures. 

As powerful coadjutors in building up the fertilizer industry 
to its present dimensions, may be mentioned the development of 
the Stassfurt potash mines and the South American nitrate of 
soda beds, the utilization of pyrites (chiefly from Spain and 
Portugal), the Thomas slag from the steel works, ammonium 
sulphate, cotton-seed and other meals, and the valuable side 
products from the enormous slaughter houses of the present day. 
All of these agencies have contributed largely to the modern 
growth of the fertilizer industry; nevertheless a brief study of 
the history of the manufacture and trade in commercial manures 


Read before the World’s Chemical Congress, August 25, 1893. 
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will show that its inception and expansion are chiefly due to the 
‘demand for and supply of phosphoric acid for agricultural pur- 
poses. 

Bone and ivory clippings from the knife and button factories 
of Sheffield, England, were probably the first purely phosphatic 
manures. This material, amounting to about 1000 tons annually, 
was regarded as waste until the middle of the last century. 
Neighboring farmers began to use it on their lands, and so con- 
vincing were the results of its application, they soon became 
willing to meet the constantly advancing price of an article 
which, originally, was considered barely worth the trouble of 
hauling to their fields. ‘The same experience was had at a simi- 
lar factory near Puy-de-Dome, France, although the good re- 
sults from the utilization of bone-waste do not appear to have 
been as thoroughly appreciated asin England. In 1774, Hunter 
first openly advocated the agricultural use of bones. The first 
experiments with bone meal, on beets, were made in 1775, in 
Lincolnshire.’ 

From such feeble beginnings, and so comparatively recently 
dated the consumption of phosphatic manures; they failed, 
however, to assume any great commercial or agricultural im- 
portance until after 1820. 

Very naturally the effect of bones on crops received an erron- 
eous interpretation in the days when agricultural chemistry was 
hardly dreamed of. Thus, Albrecht Thaer, the great agricultural 
writer, at the close of the last century and in his introduction 
to the study of English agriculture, observed, ‘‘ Burnt bones 
have the effect of lime.’’ And again in 1833, in his Principles 
of Rational Agriculture, he attributed to the gelatine contained 
in bones, the good results from their use. About the same time 
John Nepomuk von Schwerz wrote in his /ntroduction to Practi- 
cal Agriculture: ‘‘'The effect of bone-meal is not inconsidera- 
ble, even after the extraction of the fatty matter.’’ Fawtier in 
writing of the value of the several components of bones, observed: 
‘“We can neglect one of the earthy components, v7z., phosphate 
of lime, because it is indestructible and insoluble. It cannot 


1“ Die Natiirlichen Phosphate,” by Dr. L. Meyn, and ‘“‘ Chimie Agricole,” by Prof. 
P. P. Dehérain, have afforded me many of these historical data. 
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serve aS manure.’’ If later the beneficial action of bones was 
acknowledged, it was almost wholly attributed to their gelatin 
by such writers as Payen. 

But another and the true significance of bone manure soon 
obtained foothold. The presence of phosphorus in seeds had 
been discovered by Polt, and afterwards verified by Margraff, 
Vauquelin and Th. de Saussure. Basing his opinions on their 
researches, Justus von Liebig attributed the agricultural effect 
of bones to their content of phosphate of lime. The Duke of 
Richmond’s direct field experiments on the use of bones were 
instituted in 1843. They apparently demonstrated that the 
action of calcined or boiled bones (7. ¢., deprived in whole or in 
part of their grease and gelatin) is not inferior to that of crude 
and fresh bones. His conclusion, which controverted the pre- 
vailing opinion, was that the fertilizing principle of bones lies 
neither in grease nor in gelatin, but rather in phosphate of 
lime, and more particularly in phosphoric acid and not lime. 

Meanwhile the agricultural application of and consequent 
demand for bones outran the scientific investigations as to their 
mode of action. Factories for grinding bones were established 
in England, France, and Germany. The cultivation of the 
sugar beet and the manufacture of sugar on the Continent enor- 
mously increased the demand for bones. They were no longer 
regarded as refuse; but, on the contrary, they were everywhere 
carefully collected and shipped to great commercial centers or 
locally applied to the crops. In 1859, Great Britain imported 
84,000 tons; in 1872, 97,778 tons, worth £642,715. Buta sub- 
stitute was at hand, which should relieve the farmer in his com- 
petition with the sugar refiner. Coprolites had been discovered 
in France and England, and their composition ascertained. 
These discoveries remained inoperative until after the experi- 
niental investigations of the Duke of Richmond, before alluded 
to, and those of Justus von Liebig with superphosphates. 

Liebig recommended in 1840, the employment of sulphuric 
acid to dissolve osseous phosphate of lime, and, thus to render 
it more subservient to the wants of vegetation. Shortly there- 
after, John Bennett Lawes, the great English manufacturer of 
chemical manures and yet more distinguished experimenter in 











324 THE FERTILIZER INDUSTRY. 


agricultural chemistry, erected a factory for the treatment of 
coprolites and similar phosphates according to Liebig’s plan for 
utilizing bones. 

Immediately the interest in phosphatic material of every kind 
was stimulated by the promulgation of their value. The search 
for phosphatic deposits extended to all accessible parts of the 
world. A vast number and variety of phosphates were dis- 
covered and developed. Nevertheless it was not until the South 
Carolina beds had been opened to commerce and manufacture, 
that the treatment and manipulation of mineral phosphates, 
which thus far has constituted the main function of the fertilizer 
industry, began to assume the rapid expansion which has lat- 
terly characterized it. 

The inauguration of the South Carolina phosphate industry 
occurred in the winter of 1867-68. 

At a time when the prostration following an exhausting war 
and a social revolution had depressed all the former commer- 
cial and agricultural industries of the Carolina seaboard, and 
men were casting about for the means to rehabilitate their 
broken fortunes; when the deposits of Peruvian guano and West 
Indian phosphates had begun to exhibit signs of their ultimate, 
perhaps speedy, exhaustion, and remaining sources were prov- 
ing entirely inadequate to supply the rapidly increasing demand 
for mineral phosphate of lime, which had been shown to be sus- 
ceptible of conversion into a substitute for the phosphates con- 
tained in guano and bone ; then, and as a generally appreciated 
relief, began the practical utilization of the Carolina phosphate 
beds. 

The necessity of the restitution to enfeebled lands of the 
mineral constituents of plant food, so ably presented by Justus 
von Liebig, had duly impressed the minds of all enlightened 
farmers, particularly those in the older countries. The settle- 
ment of the vast plains of the American northwest and the 
active shipment from its virgin soil of cereals and animal pro- 
ducts at prices which defied competition by the old system of 
agrarian operations, necessitated intensive agriculture. A stricter 
study into every detail of cost on the farm and the practice of 
rigid economy throughout had well nigh dethroned bulky 
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domestic manures from their long vaunted supremacy. The 
use of quickly-acting fertilizers for shortening the period of 
plant growth, and especially to permit of the successful raising 
of money-crops beyond their natural thermal belts, had become 
established. 

Simultaneously with the development of the Carolina deposits, . 
occurred that of the Stassfurt potash salts, and shortly there- 
after that of the nitrate of soda beds on the Pacific coast of South 
America. Meanwhile the substitution of sulphur from pyrites— ‘, 
often obtained as a side product—for the more expensive Sicil- 
ian brimstone, and the introduction of great improvements in 
the methods of manufacturing chemical manures, combined to 
cheapen the cost of their production. With a ready supply of ‘ 
the other mineral constituents of plant food, a greater demand 
has naturally followed for what has been long regarded as 
the very foundation of artificial fertilizers, véz., phosphate of 
lime. 

Thus were afforded, and at a time of their greatest need, to 
the people of the Carolina seaboard, the manifold blessings 
which flow from a great and comparatively remunerative indus- 
try; and to farmers at large commercial manures of better 
quality and at cheaper cost than they had before enjoyed. Pos- 
sessing about the same content of phosphoric acid as the best 
coprolites and the various bone articles which had previously 
served for the manufacture of superphosphates, and mixing 
very kindly with sulphuric acid, the South Carolina phosphates 
were gladly utilized by all the trade in artificial fertilizers, 
except by those engaged in making the high grade goods sold 
in Germany. The growth of the South Carolina industry has 
been fairly steady, as the yearly production of the mines 
prove : 


Tons. ‘ 
1868, year ending May 31 «+--+ seeeeeeeeees 12,262 
ra7r, ** kL Cy cecces ea vues ceeews 74,188 
1874, ‘ = S6 MO Nscenelcede beeeeees 109,340 
1878, ‘ +e ss it) oid ahaa ee wee 210,322 


1885, “ 66 Le SO pec ccc cece cece cece 395,403 
1880, ‘ “ Dee. © sescvgesse ceneeces 541,645 
1891, “< 66 Aug. 66 ccc cccccocccs cece 572,949 


1892, 6 ES) SO Leoseee aan usee tnen 
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According to Maj. E. Willis the production of South Carolina 
phosphates for the years 1891-2 and 1892-3, ending August 31, 
was as follows: 


From From From From 
Charleston, Beaufort, Charleston, Beaufort, 

1891-92, 1891-92, 1892-93, 1892-93, 

tons. tons. tons. tons. 
Foreign shipments--- 4,396 120,058 175 177,893 
Coastwise oss 143,627 30,602 121,939 96,720 
Interior -.--+..seeeees 58,713 10,000 39,342 12,500 
Consumed ....... ++++ 165,000 16,000 155,000 15,000 





371,736 176,660 316,456 302,113 
eerie Peal so vise 40.0 5,0\0-0)8-o Siaisle ew ewe nanos eenee akan eens 1,166,965 








The shipments from the State’s territory, almost wholly con- 
fined to the Beaufort district, were for the same year (ending 
August 31, 1892), 156,095 tons; they promise to approximate 
250,000 tons for the present year. 

THE AMOUNT OF PHOSPHATE ROCK MINED AND REMOVED FROM THE 
RIVERS OF SOUTH CAROLINA, BEING THE PROPERTY OF THE STATE, 
FROM SEPTEMBER I, 1892, TO SEPTEMBER I, 1893, ACCORD- 

ING TO STATE INSPECTOR JONES, ‘‘ THE NEWS 
AND COURIER,’’ SEPTEMBER 19, 1893. 








Tons on Tons mined ‘Tons removed Tons on 

hand first of during during hand last 
year, year, year. day of year, 

estimated. estimated. i estimated. 
Coosaw Co ..........-- 40, 370.00 98,631.00 110,719.99 15,411.00 
Carolina Mining Co.-.. 11,631.00 56,500.00 3,521.60 6,826.00 
Farmers’ Mining Co... 15,675.00 36,576.00 46,093.95 4,000.00 
Beaufort Phosphate Co. 11,048.00 21,184.00 27,613.96 4,927.00 
Ashley Phosphate Co.. ..-...- 169.67 169.67 swe eeee 
J.C. Nelson ...-...-... 305-75 579.25 487.00 407.00 
James O’Hear ...-...... 455-25 iy fy Ga a TE oe 623.00 
James Reed............ 60.00 487.00 630.00 weer eee 
F. W. Wagener & Co.. 12.00 122.54 E2254 lv esigremad 
Total...... seeeee 79,557.00"  214,427.20* 249,358.71 32,194.00 


*Corrected. 

The Florida phosphate beds have recently attracted great at- 
tention not only from capitalists seeking suitable investments, 
but also from all phosphate miners and those engaged in the 
fertilizer trade. 

In view of the many publications on this subject which have 
latterly appeared and because I do not feel at liberty to digress 
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from the topic which I have chosen, I will content myself with 
simply quoting the production for the past few years of Florida ' 
phosphates of all varieties, v7z. - 


Tons. 
CE ct cétsciurén et nddeeed wabhaetb ane wee a 3,000 
TB8Q 2-22 coer cece cree cece ricer rr sevens a4 4,100 ~ 
LEGO occccevcecccccescsevescoeseescocevesces 46,501 . 
T8QT occ ceccce cece cece cocee PARP ret eeeee 112,482 
TEQZ- voccececcccvecsccscccesccesces -(about) 290,000 


The shipments for 1892 consisted of about two-thirds ‘‘ hard 
rock’’ and one-third ‘‘pebble’’ phosphates. They comprised 
283,221 tons, of which 225,090 tons were exported to foreign 
ports. (Letter of Mr. E. W. Bailey, of Fernandina.) The 
local consumption of phosphates in Florida is estimated at a 
few thousand tons. 


« 


FLORIDA HARD ROCK AND PEBBLE PHOSPHATE, 1892 (E. WILLIS). 

















Hard rock— Pebble rock— 
Domestic. Foreign. Domestic. Foreign. 
Pitti GOGGe >> coeesle eres 21,809 44,314 
Fernandina -.-- 5,520 119,492 = cesses  «seeee 
Tampa .......- I,000 =. 45,590 20,816 2,808 
DOI cane comer TANS °C Rw 
Brunswick ---- «..-. ieatie 8 e avee  vewane 
Jacksonville .. ...2- + «eeose j= = ceece cevv ; 
Rail soceccccecs 4,000 = sean 19,300 8 evens . 
Consumed..... T,000 seen 3,000, «sees : 
11,520 190,555 64,925 47,122 
-— — 202,075 - — 112,047 
Total tons... =< 494.19 


I have hesitated about discussing before so intelligent and 
professional an audience the necessity ofthe fertilizer industry. 
But there may be some present who, while admitting the gen- 
eral proposition that a restitution of the elements of plant food 
should accompany the steady depletion which continued crop- i 
ping entails, have not considered the extent of this drain—that . 
enormous waste which even now the utmost energies of the trade 
in commercial manures cannot compensate for. Centuries of 
harvesting in the ancient grain producing countries of the world 
have reduced the original stock of assimilable phosphoric acid 
to a point where the cereals may no longer be profitably culti- 
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vated. A natural recuperation, if possible, involves cycles of 
time. Nations recover from the effects of disastrous and sanguin- 
ary warfare; but no human endurance can withstand wide- 
spread sterility ina land. The population must seek other and 
more fertile regions, or be doomed to abject poverty or slow ex- 
tinction. Man is essentially a squanderer of phosphoric acid. 
To his agency, pre-eminently, may be ascribed its exhaustion 
in the soil. The greater part of this precious ingredient which 
enters so largely into his own frame and the composition of his 
food, as also of the animals subservient to him, is allowed to flow 
into the sea; where at the greatest depths of ocean-dredging it 
has been discovered, apparently now building new phosphatic 
deposits, some nodular and others as a replacement of old animal 
forms. 

Dehérain has valued the phosphoric acid annually contained 
in the solid and fluid dejections of the French population (thirty- 
six million souls) at nearly $4,000,000. Johnson has calculated 
that the liquid manures carried off each day by the sewers of 
London would fertilize near 60,000 acres of sterile land, and thus 
might support 125,000 individuals for one year. 

Delagarde has calculated the annual waste of plant food in 
rural France at the enormous sum of $400,000,000, that being 
the commercial value of the material adequate to replace the 
dissipated ingredients. 

China offers an example to the world in the care with which 
all animal remains and manures are restored to the soil. It is 
unquestionably due to this economy that its territory can sup- 
port two human beings to the acre. In some of its provinces 
the ratio is greater, as in Pekin and Tchenkon, where one acre 
subsists six to eight. 

If fecal matter were saved in France to the extent of only 
twenty per cent. more than is now the case, it should not be 
compelled to import in some years ten million dollars worth of 
grain; it might, on the contrary, export nearly twenty millions 
worth per annum (Bobierre). The use of domestic manure ex- 
tends back to the earliest times in much the same manner and 
to the same effect as at present ; and yet it has not prevented 
the exhaustion of many fertile lands nor averted the gradual 
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decline in productiveness of European and other lands now 
cultivated for a long period. 

The report of the international jury at the Universal Exposi- 
tion of 1889 by M. Grandeau, shows the amount of the most im- 
portant constituents of plant food annually abstracted from 
French soils, and their value. The yearly depletion is of 


Tons (metrical). Value per ton. Total value. 
Nitrogen «--.+seee- 600,000 at 1600 francs 960,000,000 francs 
Phosphoric acid.... 300,000 $e -36o.. “f 90,000,000‘ 
Potash.....-seeeee. 775,000 <o eien 8 348,000,000 “‘ 


( $279,600,000) 1,398,000,000 ‘ 





The production of farm manure for 1892 was estimated at 
84,000,000 tons, containing of 


Tons. 
Nitrogen ..coce cccccecccccccccceccccccece 327,600 
Phosphoric acid «+--+ seeeeeeeeeceeeeeene 151,200 
DRAG 6 ii 0:56 -0 kededNS ACER RR OW wemeNees 378,000 


Without allowing for any waste in the stable and other manure 
of the farm, the deficit for the year should stand : 


Tons. Per cent. 
BEPRGOD +++ 040s eres 272,400 OF 45-4) Per cent. of the 
Phosphoric acid..---.. 148,800 ‘‘ 49.6 yearly depletion 
ae 397,000 ‘‘ s.a7 : 


To restore this deficit would be required of the following 
chemical manures: 


Tons. Tons. 
Nitrate of soda.......... 1,747,000 Superphosphate -.-.-..-- I, 240,000 
Sulphate of ammonia -.- 1,463,000 Potassium chloride -..-.- 1,985,000 
Tribasic phosphate....-- 876,000 Kainite---++eeeeesseeeee 3,300,000 


Robert Hasenclever has calculated that the yearly crops ab- 
stract from the soil of Germany 640,276 tons of phosphoric 
acid; that the entire animal excreta together with the litter 
contain 553,572 tons of phosphoric acid, but that fully one-half 
of it is lost to agricultural use, which would leave an annual 
deficit of 363,490 tons. Against these figures are to be put 
156,020 tons phosphoric acid contained in the yearly application 
of chemical manures; the result is an annual abstraction of over 
200,000 tons phosphoric acid from German fields. 
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In view of modern experience and for the needs of a gen- 
eral agriculture, there appears to be more necessity of replacing 
phosphoric acid than either nitrogen, which by natural agencies 
may be restored from the atmosphere, if slowly (Dehérain), or 
potash, of which there is usually a practically greater supply in 
the soil and which may be replaced by soda, at least to a slight 
extent under favorable conditions. 

As to the requisite amount of restitution, Drechsler arrived 
at the following conclusions: 

‘7, All cultivated plants require for their best development a 
greater supply of assimilable nutritive principles in the soil than 
what they abstract during the period of growth. Their yield is 
proportionate to the amount of the ingredient which offers to the 
plant the smallest quantity in an assimilable condition. 

‘*2. If a soil contains less plant food than is requisite for the 
production of the crop, it can reproduce an equal harvest of the 
same kind only when the ingredients abstracted from it are 
restored. 

‘*3. It is necessary to restore in quantities sufficient to re-es- 
tablish the productiveness of lands, the ingredients abstracted in 
the produce which the soil does not contain in excess or are not 
in a proper state of division (for assimilation). 

‘‘4. At each manuring it is necessary to so augment the fund 
of assimilable food in the soil that the available amount of each 
ingredient shall be sufficient for the production of normal agri- 
cultural crops until the occurrence of the next fertilization.’’ 

That without abundant restitution, it is simply a question of 
time until all soils must become practically exhausted, our own 
short American experience amply teaches. A century ago the 
farmers about Albany and New York, produced thirty to forty 
bushels of wheat, where their successors now obtain only ten or 
twelve. A recent correspondence with agricultural authorities 
, throughout the now central states and those lying to the west of 
them, has clearly demonstrated how comparatively soon the 
necessity for using commercial manures occurs even in our 
briefly occupied and originally fertile central territory. A west- 
ern state will indignantly reply to a question as to the condition 
of the commercial manure-trade within its borders, with the 
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statement that so great is its fertility that absolutely no restitu- 
tion to its fields is required. Its neighbor to the east admits 
the use of stable manure, as a supplement to the original fertility, 
at least for some crops. Yet to the eastward, and there come 
vague reports of artificial manures being used, if only in small 
quantities. But as soon as the north and south line is reached 
which divides our population into the eastern and western halves, 
statistics of consumption become attainable, and their testimony 
proves an ever increasing trade in these commodities. 

The fertilizer industry stands no longer on the defensive; ex- 
cept in ignorant communities, its tone is no longer apologetic. 
Its mission is noble, if simple, véz., to make two ears of corn 
where now there is only one and soon there may be none. Its 
functions are to provide an adequate supply of food for man, 
animal and plant; to enable the farmer to carry out the old say- 
ing, ‘‘Feed your land and it will feed you.’’ Its importance 
must be weighed not only by its actual achievements, but by 
the effects of its absence. A signal proof of its necessity, lies in 
its stupendous development during the past twenty-five years. 
No statesman can afford to underrate its influence or antago- 
nize its activity, since they serve to invigorate agriculture, 
whether for the direct support of animal life or for the produc- 
tion of money crops, thus enhancing the value of lands which 
otherwise might soon be worthless. 

THE SOURCES OF THE CHIEF INGREDIENTS OF COMMERCIAL 
FERTILIZERS. 

Peruvian Guano.—The dimensions of the trade in Peruvian 
and similar guanos in times past have an additional value for 
us as they reveal the void which its present shriveled size has 
left, and they indicate the necessity for providing a substitute at 
least in quantity. A real equivalent has never been found; nor 
is it probable that so efficacious and abundant a combination of 
plant food will be discovered in the future. 

The extent of the trade in these natural bird guanos was 
enormous so long as the supply was unimpaired, but one by one 
the deposits yielded to the eager demand for the precious and 
costly material. The quantity of guano exported from Peru 
from February 19, 1842, to December 21, 1867, amounted to 
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7,175,194 tons, valued at $218,693,625; and in 1871 and 1872, 
to 1,181,327 tons, valued at $44,915,451. The United States 
imported in the period 1848 to 1858 707,408 tons. 

By no means all bird guano came from Peru, as the following 
table of the shipments to Europe during the years 1841 to 1857 
will show: 





Tons. 

NE accede sek Ke eae eae 1,664,662 
‘« west coast of Africa...-++++++++- 305,807 
“6 South Africa sc0ccecsse veces eeeee 76,042 

OS. VORAIEN 6c ora 056-4 961004 6 ekwS Wiglee sie etee 106,602 

$6 Patagonia L cdveiienem ke Cele mee ee 73,485 

os UD ica s6 waeaeeee oa Sb we eee 24,667 
“other localities ......scscccssece 122,383 
2,373,648 


Great Britain received in the period 1884 to 1888, 188,421 
tons of bird guano, worth 41,596,020, and exported 41,840 tons, 
valued at £343,562. The present exportation of Peruvian guano 
does not probably exceed 50,000’ tons annually, of which one- 
half goes to the United Kingdom. After manipulation it is 
largely shipped to the colonies. 

Nitrate of Soda.—The nitrate of soda trade from the Pacific 
coast of South America has assumed gigantic proportions ever 
since the shipments of Peruvian guano began to wane, as may 
be seen from the following table which exhibits the exportation 
and consumption during the past few years. 


Ex portation -—Consumption—, 
from in in Total 
South America, Europe, America, consumption, 

tons. tons. tons. tons. 
1888..---+ sees 754,000 637,000 68,000 705,000 
1889+ +++ eeeeeeee 930,000 655,000 79,000 734,000 
PROD sie a 0:5 sive 1,035,000 780,000 104,000 884,000 
IBQT «secre cccees 753,000 830,000 98,000 928,000 
18Q2+eesescccees 795,000 785,000 97,000 882,000 


These figures also show the preponderance of the supply over 
the demand, which caused a fall in price and later brought 
about an agreement among the producers to reduce the ship- 
ments to 800,000 tons in 1891 and 900,000 tons in 1892. 


1 Voss and others reckon it higher, even to 100,000 tons. 
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, The present (1892) consumption of nitrate of soda by coun- 
7 tries is approximately as follows: 
Tons. 
y Germany Kb eCte adae taut ee eeeecceceecess 330,000 
7 France ..... 0 06.0060 00. ccm 9-0.6,0:0 406 *+++e 200,000 
Great Britain..... ree scala aaa éa00e000 330,000 
Belgium «---scccse cece esse ccece eeeeeeee 100,000 
Holland..... Seer eerrrrerrr erry errr er ey 40,000 
Spain and Italy ...... eaveehe we evesecseee 10,000 
Diirtell States ccck sa cecccces ves wawree aa’ 100,000 , 
890,000 


By no means all of this vast supply is directly employed by 
agriculture, very considerable parts being used in the manufac- ’ 
ture of gunpowder, sulphuric acid, and chemicals. Neverthe- 
less, the greater portion of the importation finds agricultural 


[ use in Germany and other countries. . 
, Sulphate of Ammonia.—This began to find considerable em- 
> ployment in agriculture in the sixties. Its present production 


¢ in Europe has been given as follows: 


7 Tons 

England ........... eave xbia nee bap enna ees 143,000 
C FYA@NCE 0c cece cccccccccces ecccceccccces 25,000 
r Belgium «.+--+..seeceeceeeeees eeede env 10,000 
; Germany Ci nbedtinn soGede dtesenaben canes 30,000 
Other CountrieS ...-ceccccceccceccescece 10,000 
1 5 
218,000 

According to another authority, Bradbury & Hirsch, of Liver- 

pool, the production in and exportation from Great Britain for 


1892 was: 


Tons. 

Exportation to Germany, Denmark, Sweden, and Russia---- 33,000 

. ‘* France, Spain, and Italy..-.. tte eeee cece eens 36,000 

ae ‘* Belgium and Holland «.--.-++.sseeee eee cess 24,000 

ais America and colonies..-....---- eccceccccces 18,000 

Consumed in. Great: Rettains «<6 <scccs de dacs ces envesisesesvces 43,500 

ROG Le iG MAE ss sc o54.0 6 a¥eben Ghee Seta Keeh ener htanbeawnes 3,500 

- 1892 total production in Great Britain...----+-+++eeesee cere 157,000 


Stassfurt Potash Salts —The total, production of the syndi- 
cate of Stassfurt miners for 1891 was as follows: 


9-29-93 
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Gross Tons. 

Chloride of potassium...... Kea kowes oieb-0 8:0 /s be Renin ocesces 134,162 
Sulphate of potash......-....06. Leni ew es I Sree ea ee 17,980 
Double sulphate of potash and magnesia, calcined.......--- 11,398 

Ss ss ‘f si a crystallized ....-. 1,052 
Manure salts, calcined......-cccccccccccescccvccves sececcees 3,076 
EE 2 a eters de e046 KWH Oe OO ow RES © Dacaiota durweteb are 28,559 
Kainite and sylvinite nets teaser atlanta ara ai Saha ae Pte wee 413,507 
TRE iE uso ewe iw wreck ee eewaneeesien wens eierernibies ceeesees 39,441 


The industrial and agricultural use of the chloride of potas- 
sium, eighty per cent., and sulphate of potash, ninety per cent., 


is as follows: 


Industrial Agricultural 
Germany, Foreign, Germany, Foreign, 
tons. tons. tons. tons. 
Chloride ........-- 42,498 38,115 1,300 49,430 
Sulphate --....-.--. 4,648 4,500 110 8,722 


According to Hasenclever the following quantities of kainite 
were used in Germany in the years mentioned : 


Tons. 
Ri Kwiewensess ohasuecee tech Crates 23,763 
T8852 eee cece cree cece cevcce eves seeeeeees 55,320 
ER is.0:4: Fini d-6i0.e egress * 4 ee Reece Et Ke Came 105,231 
1889 LTE TCC OTE ROC RT TORT ORT CT TC Te 150, 341 
T8QO. eee cece cee cece cece rene cere cces ene 178,031 


The consumption of Stassfurt potash salts for the year 1891 


was as follows : 





80 per cent. 90 per cent. Kainite 
chloride of sulphate of and 
potassium, potash, sylvinite, 
Countries. gross tons. gross tons. gross tons. 
Germany ------- eee cecccccces 43,798 4,758 240,000 
SN ee eee a ee 2,550 60 tees 
England ......sscccesscsceces 12,310 1,650 aera" 
IND. Vids bwaeds bene aia ee 8,150 1,385 ewe 
France «..cce ces ccccccccccces 15,110 2,170 
Belgium and Holland ........ 8,500 250 sees 
Italy ..cce cece ccccee cess cece 4,640 140 wee 
North America..............- 35,670 5,200 115,245 
PR RIMEIMEWID soc b6veeece os eee es 550) 50 
Denmark ..cocecccscccccccces 1,794 3 
Spain, Portugal, etc steeee teens 1,090 2,317 éawe 
Other Landes... .<- seaeswanes er eae 58,262 








134,162 
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Very recently another deposit of potash salts has been found 
in the Wipper valley, near Sonderhausen, Germany, which 
promises to prove an important rival to the Stassfurt beds. 
Difficulty of transportation has thus far interfered with the 
utilization of the East Austrian potash deposits. 

Nitrate of Potash.—Extensive beds of this valuable material 
are claimed to have been found in Mashonaland, near Mt. 
Darwin, in the direction of the Hunyani river, by Mr. Griffiths, 
engineer to the South African Co. They are said to be from 
three inches to twenty feet in thickness and to underlie twenty 
square miles. 

Mineral Phosphates —The sources of the world’s supply of 
phosphates with the amount furnished by each was estimated at 
the close of 1890 by Mr. Hermann Voss as follows : 


Tons. 

England .oo-cccccccoccccvsscececcecese 20,000 
Germany -eeeeeeeeeeececcceveece cecsecs 40,000 
NOrway «ere ecse cscs cece cccecccree sees 20,000 
Belgium .....ccccesccseccce cesses cces 200,000 
MMOD 5.6 04. 6 4.68 Oe aD Oe eeueeuae 400,000 
Waited: States sic ose cevsescconessens 600,000 
CAMEOS ocice vd ccewade cvtmee cae enews 30,000 
at Seid lieth ii oiviaaigsaa nae eee tenures 50,000 
OU se COMER ccd ccnandivis asda ceeantans 100,000 

1,460,000 


Since then the Florida beds have been developed with ex- 
traordinary rapidity, and their output has increased from about 
50,000 tons in 1890 to nearly 300,000 tons in 1892. But as this 
increment has been to a certain degree at the expense of other 
phosphate mining communities, especially under the combined 
influence of depressed business and diminished agricultural 
profits both at home and abroad, it is improbable that the total 
production of mineral phosphate for 1892 has largely exceeded 
1,600,000 tons. 

France enjoys the possession of phosphatic deposits of greater 
extent than any other European country, unless it be the 
undeveloped beds in Russia. They are practically of two sorts, 
those of higher grade and adapted for conversion into super- 
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phosphates (industrial), and those of lower types, which are 
ground and directly applied to the soil (agricultural). 
According to L’Engraizs, the estimate of May 1, 1892, of the 
French phosphatic deposits in the departments of Somme, Pas 
de Calais, and Aisne is as follows : 
Area underlaid by deposits.-.-.--++++++ 185 hectares (457 acres) 


Average yield per hectare...--..++-++.- 8,557 tons (French) 


The quantity and quality are estimated at: 





Tons 

70-80 per cent. tricalcium phosphate...-.--.+-+- 158,000 
60-70 “ “ ee | Pearse eka ate 222,500 
50-60 “* * “ tt Cogehantpataetachese 301,500 
40-50 66 $6 oe {. #  ‘@¢e2i0209eeseee 428,500 
30-40 sé &¢ - Mn CCC. Se 366,500 

PGOEGT seas ctesvacases 1,477,000 
25-40 per cent. phosphate chalk..-----+++ eee 636,500 
Daily extraction from mines ..-.--+++++eeeeee eee 955 
Actual monthly production of works..---..-++- 29,125 


The same authority has given the following estimate of the 
total productions of mineral phosphates for all France in the 
years 1891 and 1892. 














Industrial Agricultural 
phosphates. phosphates. 
1891, 1892, 1891, 1892, 
tons. tons. tons. tons. 
Region Somme.....---+e sees eeeees 278,000 407,000 56,000 52,000 
Boulonnais Pernes-Cambresis, etc-- s++er+s ts eeeee 35,000 30,000 
ArdenneS .--ccccccecccccccsccccee coseee  ceccce 17,500 17,500 
BIOCUES peesciericcecevcees esses cies eseows <eeaeie 45,000 45,000 
REMORN 6 060ke Koen dehenwsSicinecicn was 16,000 9,000 2,000 1,000 
ON Re Ae On COT EE Tee mE ne a 6,000 6,000 
Region du Midi .....-.sseeeeeeeees 12,000 10,000 3,000 2,000 
Algerie et divers .---..---.sseeeee 2,000 2,000 2,000 2,000 
BRIE S aicin cardiase: ence doin oie oe 308,006 2 166,500 155,500 


The French exportation and importation of phosphates for 
the years 1889-91 were as follows: 


1889, 1890, 1891. 

tons. tons. tons. 
Exportation ...+-+. esses eeeeee 150,963 122,002 91,246 
Importation ........sssseeeeees 6,914 21,452 17,069 


The diminished exportation and increased importation during 
1890-91 may have been due to the increasing activity of the 
Carolina and Florida phosphate mines in the same period. 
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The Thomas Slag.—The Thomas Slag has thus far defied my 
efforts to reach a satisfactory conclusion as to the extent of its 
agricultural use. 

Hasenclever calculated the production of this article for 1891 


as follows: 


Containing of 
Thomas phosphoric 


slag, acid, 

Production of tons. tons. 
Germany, Austria, and Luxemburg ...-- + 617,600 105,000 
England «.s2ceccccnccsess cscs cecsccvesess 178,700 30,390 
OOD 6 a t:thcind a's weed hated caekeetenaeae 84,500 14,360 
CHEF COUNTIES « «6.0.60 :00 cs cccnscic <veaseens 65,000 11,050 





945,800 160,800 

While Rieman estimates the annual consumption of Thoma 
slag meal in Germany at 200,000 to 250,000 tons; Voss quotes 
it at over 300,000 tons; and other authorities at 450,000 tons. 
Recent commercial depression has reduced the output of the 
steel works, and consequently of the Thomas slag. 

There is naturally great difference of opinion as to its agri- 
cultural value, although enormous quantities continue to be 
directly employed on German fields, and, that too, without 
interfering with the ever increasing application of acidulated 
and otherwise manipulated phosphates. 

The report of the International Agricultural and Forestry 
Congress in Vienna (1891) on the availability of the Thomas 
slag, shows that the action of the Thomas meal is dependant on 
the amount of matzere notre in the soil, which hastens the 
decomposition of the tetracalcium phosphate not only by its prop- 
erty of holding fast to moisture, but also by the influence of 
its ulmic and humic acids. Under favorable agricultural condi- 
tions it is necessary to employ only fifty per cent. more of the 
active phosphoric acid contained in the meal than is commonly 
used of water soluble phosphoric acid; but where the soil and 
conditions are not favorable, it is necessary to use two or three 
times as much. At recent prices of phosphoric acid in Germany, 
viz., say, 2} to 3 cents per pound for the active acid in Thomas 
meal, and six cents per pound for water soluble, there does not 
appear to be any great profit in the use of the meal instead of 
acidulated phosphates. 
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THE FERTILIZER INDUSTRY IN GREAT BRITAIN. 

The trade in commercial manures in the United Kingdom 
whether for home consumption or exportation, has necessitated 
large importations of crude materials and the erection of vast 
works for their manufacture. In 189 there were registered in 
Great Britain 281 manure works, of all sizes; but among that 
number were eight of a capacity of 30,000 to 50,000 tons annually 
and twenty of 10,000 to 20,000 tons. ‘The direction of these ex- 
tensive plants has produced men of great business and scientific 
attainments; their operation gives employment to £5,000,000 of 
capital and thousands of workmen; their output serves to main- 
tain the high fertility of British farms. In no other country 
have the effects of artificial manuring been so carefully studied ; 
and wherever agricultural chemistry extends, thither the fame 
and achievements of the Rothamsted farm have spread. 

The growth of the trade has fully kept up with that of other 
countries. The artificial manures manufactured in 1862 amounted 
to 200,000 tons, and in 1890 to 800,000 tons in addition to the sale 
of about 200,000 tons of nitrate of soda and similar manures ( Voss). 

The following table is very instructive as exhibiting the in- 
crement in the consumption of phosphatic material, whether in 
bones or mineral phosphates, as compared with the importation 
of guano. Ifthe modern agricultural opinion holds good that 
the liberal application of nitrate of soda is almost imperative, 
but that it involves the greater use of phosphatic manures, 
whether it be that the former stimulates the leaching out of the 
phosphoric acid from the soil or that it causes the plant to as- 
similate more of the latter; in either case the tendency of the 
present day requires a greater employment of phosphates, and it 
is encouraged by an extraordinarily cheap market of those goods. 

IMPORTATIONS INTO GREAT BRITAIN, ACCORDING TO THE BOARD OF 

TRADE RETURNS. 











1867. | 1889. | 1890. 
| Tons. er Tons. | P #3 | Tons. | 63 

| ' ' 
BONES 2 ccccccccecsccccccciccce 83,814 457,436 62,435 308,212 69,949 372,048 
Nitrate of soda......sesecceee| 60,887 667,356 117,565 | 1,102,583 108,892 903,632 
Phosphates ......-seeeeeeeees * - 304,953 | 703,794 | 343,50 | -eeeeeee 
GUANO. »ccccccecacscccccceseces |} 192,308 | 2,109,506 | 28,604 | 199,783 | 28,005 167,151 

| | | 
MEME sutiecicocess¥acebadeoean | 337,009 | 3,234,298 513,557 | 2,314,282 | 550,347 Chea uad 
Chemical manures exported.| pigcernes | 196,183 | 320,181 | 2,049,765 | 318,511 | 2,070,246 








* None reported. 
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IMPORTATIONS INTO GREAT BRITAIN, ACCORDING TO THE BOARD OF 
TRADE RETURNS.—Continued. 











| 18gI. | 1892. 
a % ihr aa ie 
Tons. Pe | rons. | 4. 
WOMEN oi cdcecsécgovcccscesusveseevesseeseus | 82,945 416,849 | 63,008 | 286,452 
Nitrate of soda + 122,032 | 1,049,818 | 118,642 | 1,012,549 
Phosphates .---cccccccvescccccccesccceces |. eaesecces | escccsens | cecdeéeee | oucdaneles 
RMR occ dv cncneccvspesesevesesessaaeerwe 23,623 | 138,642 27,874 189,433 
| | 
| | 
? | 
WOEGD. cp acoccdtdsdenandcves ticesesemake | 485,372 | seeeeeees | 548,649 iemiarhacera 
Chemical manures exported............. | 322,166 | 2,112,563 329,125 2,136,000 
For first six months of 1892 importations of phosphates were ..........+.+ 146,156 tons. 
™ 7 a “1893 s ” - 6 we wecccccces 154,328 


The importation of phosphates into Great Britain has been as 
follows, according to the Anglo-Continental Guano Company : 








1888. 1889. 18go. 1891. 
Sources Tons. Tons. Tons. Tons. 
South Carolina........- II1,369 122,511 177,283 35,200 
WI MGUD 06s Cre hbdpetas eesti ° seveee §  eseaes 96,881 
English Antilles ....... 11,010 1,880 3,970 1,960 
Dutch 1 aR aN 10,736 14,730 11,763 8,851 
Haytiand San Domingo 6,238 4,094 992 1,639 
Venezuela and Guineas. «cosce. ji csesee cvsccec 540 
PNURUUREIEs Gas cace se oen Oe ea mae T,250 = sw weeee 8 — ew ee 
Canada. ...+. esse eecceee 12,423 24,297 21,089 15,918 
Portugal ......seeeeeeee 6,979 Fae . cewess 320 
FEARS 0 cecveseseve cess 39,059 64,490 25,659 18,325 
Belgium. .....sseeccccee 54,261 64,643 82,096 70,723 
Holland ....-..seseeceees 4,137 2,210 2,428 3,434 
Norway ASP EURO Pee eeeiws cobewe j “sennet 4,151 1,495 
Other countries-........ 1,675 390 1,070 1,483 
WEL idawee owe see ees 257,886 304,953 343,501 256,769 
Exportations : 
ey SEMORIscactiedeccdes \ eet an 305 1,587 se veces 
‘© Germany...-.-..ee6. 3,747 9,716 6,235 ee eeee 
© TRON GRE 6sic's's svicrclaw ars 985 ft, eee eae 
‘* Other countries...... 891 1,510 ABQ wees 
5,623 14,660 8,314 se ween 


The exportation of artificial manures from Great Britain for 
the year 1891, was as follows: 





Countries. Tons. 4 value. 
To Germany .«....+-.+-ees- 75,549 400, 201 
Belgium ......seeceeeee 17,015 187,420 
Fane ..-- eceeccccccecs 43,651 275,016 
Spain ooo. cceee- coe gece 34,274 324,892 

‘© West Indies........+-.. 21,266 210,659 
$6 Otherwise..eccccccecces 130,411 714,375 
322,166 2,112,563 


A material change has been induced in English agriculture by 
the development of the vast grain fields of the American North- 
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west, To-day England grows more clover, grass, and root 
crops, and less wheat, because of the greater profit in the 
former. Hence there is greater demand for phosphates and less 
for nitrogen (Voss). 

France.—The annual importations and exportations of manures 
have been as follows : 





Importations. Exportations. 

18cI. 1892. 1891. 1892. 

Tons. Tons. Tons. Tons. 
Nitrate of potash.....° 1,600 1,605 836 588 
Nitrate of soda....... 180,278 205,887 6,501 7,673 
Phosphates ...-.....- 17,644 41,185 91,821 83,885 
Peruvian guano.....- 2,999 secece } 
Other guano ......... 1,990 3,427 5 1,559 1,355 
Acid phosphates ..... ) 97,660 ) 43,308 

2 - 98, 36, . 

Chemical manures ... { 9°’5?! 21,4625 ° i 14,655 
Other manures.--.--.. 45,330 35,658 40,220 34,857 


M. Joulie has reported to the Society of Agriculture of 
France the following table as the annual consumption of artifi- 
cial manures in that country : 





Tons. 
FLEE DOIG) 44 n:0,5%s:o10'5 Cin'p.aiviesin siee-eeeeare 215,000 
Sulphate of ammonia... ..+- sss sees eeeeee 30,000 
Natural phosphates (direct application).... 150,000 
Thomas slag meal ........csceesesecccccecs 70,000 
Superphosphates .....0 sss cess ces cccceees 500,000 
965,000 


France employs, additionally, potash salts to the value of 500, 
000,000 francs, and of other fertilizers to the value of 19,000,000 
francs, making a total annual outlay of 120,000,000 frances, or 
$24,000,000 (Joulie). The trade in commercial manures has 
trebled in the past twenty years. 

Germany.—The importations of commercial manures for 1892 
are as follows, according to L’ Engrazs: 





Tons. 
NAME uA NAO a. 0 )e ing 4/0 oe''exe-waiaTo-bdiaidie Soe o> 379,898 
Sulphate of ammonia. ...+- 2+. ce eeee cece 34,206 
from Florida ......... 48,928 
“© Canada ooo secs 2,251 
Diidiitites ‘* South Carolina.. 20,286 
— 7 | SS (AME: Sips einee ses 430 
via ‘ . 
“ France. ....eeee- 6,181 
Hamburg. Belgium ........ nye 
‘*  Norway......--- 385 
| ‘* Mexico -.+++++-- 2,014 
By other ports than Hamburg.--- 26,357 
By rail...s cscs sccccecccsccccceces 150,000 248,172 


662,276 





Carried forward «+++ .s+sseeees — 
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Brought forward .+++ccccceccceceeceees 662,276 





Bone ash ..-cee cccccccece o0ebetice Heeeeeeeee 14,620 
Bone black refuse ..---- ++. rrr rer cry ° 10,973 
BOUe HOU soo cescccsccsascosenvasiens ccocee 24,551 
Phosphatic guano ....... Senses vuee ee wanes 12,528 
Nitrogenized ‘S ..ssseeeeeeee or ccccccccces 3,665 
Figh ..40<00cee esse occccecoseece o coccccceee 5458 
Meat ---- cvcccecccccccccs cece vccccees eeeece 5,037 

"Wabals scs sa reTTirTeriri ti tl 739,108 


A conservative estimate of the consumption of artificial man- 
ures in Germany gives the following results: 








Tons. 

Acid phosphates....+. sees eeeeeeececees 450,000 
Thomas slag meal ...-....- iaeecnwes ace 300,000 
Bone meal, etc. -... Serer ee erie ere 75,000 
Precipitated phosphate -...-+++-+--- ++» 5,000 
Nitrate of soda ..-- cece Ceenatwae ua weae 250,000 
Sulphate of ammonia .---ee---+eeeeeeee + 50,000 
Pitaais Sle soce cece ccts cccawavsaneeen + 200,000 

I, 330,000 


By others the consumption of acid phosphates is placed at 
600,000 tons; of Thomas slag meal at 450,000 tons; of nitrate 
of soda at 300,000 tons; thus aggregating a total of at least 
1,500,000 tons annually. 

M. Maizieres (L’Engrais, 18th of August, 1893) estimates 
the average production of acid phosphates in Europe as follows: 


Tons. 

PPOTDCE so 66.6005 0560s vis caenes sis cocccces 440,000 
England ....--cseecccccccccccccccceees 500,000 
Belgium ......cecscccccccccccscccccces 275,000 
Germany. ---eeeeeeeeececceccceeccccece 550,000 
Holland, Sweden, and Norway......--- 150,000 
Italy and Switzerland ............-200- 100,000 
Oeher Contiries. 6 6565s saves s eter cens +» 100,000 

"TORRE h68 ste oseen setae eeenreniawte 2,115,000 


The production oscillates between 2,000,000 and 2,400,000 
tons. It is derived from the consumption of about 1,000,000 
tons each of mineral and other phosphates and sulphuric acid 
of 53° B. 

The United States.—The consumption of commercial manures 
has grown very rapidly during the past twenty years in the 
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Atlantic, and especially the South Atlantic states. Their use 
is steadily on the increase in the central and gulf states. Grad- 
ually they are being sought after in the less distant and more 
thickly populated of the western ones. 

In many of the states it is possible to obtain official figures as 
to the consumption of artificial manures within their borders, 
and I would herewith express my thanks to the many commis- 
sioners of agriculture and experimental station officers who have 
kindly assisted me in procuring the results given in the follow- 
ing table. I am also indebted to many friends who have given 
me estimates for the states that do not possess an official record 
of the quantity of commercial manures sold and used in them. 

Consumption of commercial manures: 


Tons. 

VOFIMONE «osc ccccccedccerveccvccvccces coverve 4,000 
Maine, New Hampshire, 

Massachusetts, and Rhode Island 40,000 





CGUBECTICUE 6 60 60:00:66 vesciee owe sarigealneeee 20,000 
OS CEEOL ETE ET ER CTE COT ES Tee 92,000 
New Jersey (estimated )* ...-...-eeeeeee eens 60,000 
Pennsylvania. .....scscccsccscccccccccscccce 150,000 
Delaware and Maryland (estimated )*....... 75,000 
Virginia 2.6 cecccccccccscccccsccsccsccvcces 140,000 
West Virginia.........cce cere sccccecccevece 15,000 
EEO OR UIE hia'e <div e dale a Fane aes i Odea nee ae 145,000 
BOGE. Carolan « ov.crwej00:6:05.01sinins 00 sew eeeemees 200,000 
GeOrgZia 0 ee ce cece cece ccccccccsccccccceccces 280,000 
NE 6 iss 00 64.60 oreo ss ae ae ses oe cenkseee ew ole 40,000 
EE 6 6s HONE KS PHRVMEE CEE RASC MAR EHR OE g0,000 
Mississippi C6 se WOVEN ED SCOP e ase RSD SCRE e ebcEE 25,000 
Ne OSTEO Tee eee ere 15,000 
0 ER Se ee Ee RT ee Te eee 50,000 
SEC Oe EE EET TT RE REA Tee 35,000 
Kentucky Cbbt8 e006 40 etenia Rees wee eean Knee ae 12,000 
oe SS SOOO T ELT EOC TR ETT re 15,000 
Other states (estimated).......+s+eeeeeeeeee 47,000 

TMM Ji v0e weak saese sure ae esaeee 1,550,000 


*Those marked as ‘‘estimated,’’ have been given their quota by myself. 

As the commercial center of the South Carolina phosphate 
deposits, and as the seat of probably the largest manufacture of 
phosphatic manures in this country or even in the world, the 
following figures as to the extent of the industry at Charleston— 
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which have been kindly gathered for me by an experienced 
manufacturer of that city—may prove interesting. 

“The aggregate capacity of the Charleston fertilizer works 
when they are running full would be, say, 350,000 to 400,000 
tons per annum. The incorporated capital of the works plus 
their surplus is about $4,000,000. But this does not include 
the amount of money necessary for the companies to borrow in 
order to go on manufacturing, as the bulk of their capital is 
largely invested in plant. The borrowed money would vary in 
accordance with production and would be anywhere from three 
to seven millions. The sum of money expended for labor in a 
fair average year would amount to from $350,000 to $500,000.”’ 

The world's consumption of commercial manures may be esti- 
mated at the following figures. 





Tons. 

The United States <.<0s<sss-secncnceas 1,550,000 
Germany ---+--++++eee- er Ter rT ere ee I, 300,000 
POGOe (coc eesadecnceeedaeatsieaweaes 1,000,000 
Great . Britain ..«+ vcccoscsccceccccasves 1,000,000 
Belgium ) : ) 
Holland | (estimated )...... + 300,000 | 
Scandinavia (estimated) ..... 100,000 f 650,000 
Spain, Italy, and Austria ..... teeeee 

TOtal & ccivaccasesmenewoeted wees 5,500,000 


Mr. Hermann Voss’ table of the world’s consumption of arti- 
ficial manures arrives at a total of 5,400,000 tons, although 
differently arranged and distributed. 

I will close my remarks with the preceding statement of what 
the fertilizer industry of to-day is contributing to the welfare of 
man. It is, truly for a suitable compensation, trying to feed and 
clothe him better, and to enable him and his posterity to con- 
tinue to live at the old home instead of emigrating after having 
exhausted the fertility of his fields. I have endeavored to show 
to what extent the trade in commercial manures may be relied 
upon to meet these great exigencies. 











THE PREPARATION OF THE OAK TANNINS, WITH 
SPECIAL REFERENCE TO THE USE OF 
ACETONE AS A SOLVENT.’ 


By HENRY TRIMBLE AND JOSIAH C. PEACOCK. 


HE usual method for preparing a tannin from a substance 

as rich as nutgalls, or containing from sixty to seventy 

per cent. of the astringent principle, is to extract with a mix- 

ture of alcohol and ether, or, what amounts to the same thing, 

official ether, sp. gr. 0.750. When, however, the material is an 

oak bark, containing from four to fifteen per cent. of tannin, the 
choice of a proper solvent becomes a more difficult matter. 

During the past year a number of experiments have been 
made on oak bark with a view of determining the most satis- 
factory solvent for the tannin. The following are especially 
worthy of consideration : 

(1) Official ether sp. gr. 0.750, which is equivalent to a mix- 
ture of alcohol and ether. 

(2) Acetic ether. 

(3) Water. 

(4) Acetone. 

The greatest objections to ether are its expense and the slow- 
ness of its solvent action, which consume time as well as a large 
amount of menstruum. 

Acetic ether is a much better solvent, and the expense is the 
chief difficulty in the way of its use. 

Water is slow in its solvent action; this, however, is in part 
overcome by long maceration, and then slow percolation. The 
tannin must be separated from the resulting aqueous solution, 
either by agitation with acetic ether, or by precipitation with 
lead acetate. In the latter process it was found possible at a 
considerable sacrifice of oak bark to procure a quantity of light 
colored tannin, by precipitating one-half of the aqueous perco- 
late with lead acetate, collecting the precipitate, stirring it 
through the other half of the percolate, and then filtering. The 


1 Read before the World’s Congress of Chemists, Angust 23, 1893. 
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filtrate was very light in color, and was either evaporated under 
reduced pressure and submitted to further purification to be 
described hereafter, or it was agitated with acetic ether, and, 
after removal of the latter solvent, purified in the same manner. 

Apart from the slowness of the process, the yield of tannin 
after purification was always small when water was used as a 
solvent. 

Within the past few years acetone has appeared in commerce 
ina nearly pure form. Its solvent action has been suggested 
for several plant principles, but thus far little, if any, reference 
has been made to its use as a solvent for tannin, although there 
is good reason for believing that some manufacturers are using 
it for the extraction of nutgalls. It is cheaper than ether, but 
more expensive than alcohol. It is a better solvent of tannin 
than either of these, and extracts the tannin with less sugar and 
other carbohydrates, because of its poor solvent power over these. 
Its low boiling point, 56.5°, renders its recovery easy and rapid, 
without danger of decomposition to the tannin. 

From a sample of powdered nutgalls, commercial ether extrac- 
ted 59.77 per cent. of solids, while acetone extracted 62.24 per 
cent. of the same. 

The following process, after some preliminary experiments, 
has been devised and thus far proven satisfactory : 

The powdered oak bark was well moistened with acetone, 
packed in a glass percolator, and the menstruum poured on until 
it commenced to drop from the lower orifice, when the latter was 
closed with a cork, and the bark allowed to macerate for forty- 
eight hours. Enough of the solvent was poured on before 
maceration commenced to keep a thin layer of it above the drug. 
A glass plate smeared with petrolatum was kept on top the per- 
colator to prevent evaporation. At the expiration of the macera- 
tion period, the stopper was removed and the percolation con- 
tinued rapidly until the number of liters of percolate amounted 
to one-half the number of kilograms of oak bark used. 
The latter was then usually found to have been exhausted. In 
some instances a No. 20, in others a No. 40 powder, was used. 
In every case the acetone rapidly penetrated the drug and ac- 
complished complete exhaustion. 
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The acetone was removed by distillation, the first portion on 
a water bath, under ordinary conditions, but the last portions 
by the additional aid of reduced pressure. The residual product 
was a dark red or brown semi-solid extract. This was warmed 
with water until nearly all of it dissolved. After cooling the 
whole was filtered and the clear filtrate was diluted with water 
so long as precipitation took place. This dilution separated 
much of the anhydrides. The filtrate from these was of a clear 
red color and yielded no further precipitate on the addition of 
water. It was then agitated successively with acetic ether. 
The acetic ether portions were mixed and the solvent recovered 
by distillation under reduced pressure, which yielded the tannin 
in a porous or ‘‘ puffed up’’ condition. ‘The product was then 
treated with cold water, and, after filtration, was again separated 
by agitation with acetic ether. This process was continually 
repeated until the tannin was readily and completely soluble in 
water. The tannin then possessed considerable odor of acetic 
ether, which was removed by solution in official ether, sp. gr. 
0.750, and, after filtering clear, distilling off the solvent under 
reduced pressure. The product was then digested with absolute 
ether, which dissolved the small amounts of adhering resin and 
crystalline principles which occur along with it in the bark or 
result from decomposition when working it, and the tannin 
remained behind nearly pure, and readily and completely soluble 


sé 


in water. 

This process was carried out on barks from the following 
species of oaks: Quercus alba, Q. coccinea and its variety ¢inc- 
toria, QO. falcata, Q. palustris, QO. Prinus, Q. bicolor, Q. stellata, 
QO. Phellos, and Q. rubra. 

It was found in some cases that by dissolving the acetone 
residue in a mixture of four parts water and one part alcohol, 
instead of water alone, there was less formation of anhydrides. 

A few trials were made with a modification of the purification 
process in which the first acetic ether residue was dissolved in 
water and filtered through a freshly prepared lead compound 
obtained by precipitating a portion of the aqueous solution of 
the bark with lead acetate. 

In some instances the resulting filtrate was nearly colorless, 
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but the loss of tannin was such as not to warrant the adoption 
of the process for general use. It might, however, be applied 
in certain cases with satisfactory results. From the colorless 
filtrate the tannin should be removed by agitation with .acetic 
ether, and the remainder of the general purification process then 
carried out. 


MILK, SKIM MILK, AND WHEY; A STUDY OF 
THEIR COPIPARATIVE COPIPOSITION 
AND SPECIFIC GRAVITY. 
By C. B. COCHRAN, WEST CHESTER, PA. 

HAT the specific gravity of a milk is dependent upon the 
T composition of the milk and varies according to the per 
cent. of each constituent is generally admitted. Upon this fact 
is based Richmond’s extended formula. Having given the 
specific gravity, total solids, and ash of a sample of milk it is 
possible to calculate by means of this formula the percentage of 
fat, proteids, and sugar. 

The formula is as follows: P=2.8T+ 2.5 A—3.33 F—o.7; 
(P=proteids; T=total solids; A= ash; F= fat; D= density, 
water at 60°F being taken as one; and G= 1000 D—1000). 
From this formula Richmond calculates that each gram of pro- 
teids in 100 cc. of milk raises the gravity 2.57°; or that the 
density of the proteids of milk in solution is 1.346. 

Dr. Dupré has found by direct experiment that one per cent. 
of casein raises the specific gravity of milk 2.55°, or that the 
density of casein in solution is 1.34. 

Mr. Hehner by a different method of investigation concludes 
that the specific gravity of casein in solution is 1.3106. 

From this figure as its density in solution, we conclude that 
each per cent. of casein raises the gravity of milk 2.36°. 

I have recently made a comparative study of the specific 
gravity and composition of milk and the whey obtained there- 
from. One of my objects in this work was to obtain data for 
determining the effect of each per cent. of casein on the specific 
gravity of milk and the density of casein in solution. 

The following table shows the results of my work: 
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In order to avoid as far as possible the influence of the fat, 
separator skim milk was used in all those analyses that were 
made to furnish a basis for determining the effect of casein on 
specific gravity. In the calculation allowance was made for the 
effect of the small amount of fat still remaining in the skim milk. 

The method. of work was as follows: Having determined by 
analysis the total solids, fat, solids not fat, and specific gravity 
of a sample of skimmed milk a few drops of a strong solution of 
rennet, or acetic acid is added to about one pint of the milk in a 
flask which is then tightly corked and stood on a water bath 
until coagulation has occurred and a clear whey separated. 

After thorough cooling the whey is filtered and if clear the 
total solids it contains and specific gravity determined. The 
difference between the total solids of the whey and the solids 
not fat of the skim milk is taken to represent the casein removed. 
Divide the difference in specific gravity between skim milk and 
whey by per cent. of casein removed and the quotient represents 
the loss of specific gravity due to removal of one per cent. casein. 
The density of casein in solution is now found by the formula 
D—D'= ~~; D=specific gravity of whey ; D'= specific gravity 


90 X 


of skim milk, minus all fat; x= effect of one per cent. curd on 
density. 

By this method of work the numbers in columns 7 and 8 were 
obtained. The average of these results shows that each per cent. 
of casein removed lowers the gravity of the solution 2.72 degrees ; 
and that the density of the casein in solution is 1.376. 
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The solids coagulated by rennet freed from fat were found to 
contain 1.08 per cent. ash. All the remainder is regarded as 
casein or proteid matter. The disturbing influence produced by 
the removal of so small an amount of mineral matter with the 
casein would have only a very slight influence on the specific 
gravity. Moreover if this mineral matter is combined with the 
proteids as they exist in the milk it is proper that it should be 
considered as a part of the proteid matter in determining its 
density in solution. 

The results obtained vary much more than I like tosee. I 
am unable to explain the cause of the variation in the results 
here obtained. The specific gravity was obtained in all cases 
by weighing in a specific gravity flask furnished with side tube 
and cap. The solids were obtained by drying on asbestos fiber. 
The sugar of the residue from whey very easily caramelizes on 
drying, and for this reason it is more necessary to use an absor- 
bent like asbestos for whey than for milk. 

Having determined specific gravity and total solids of a large 
number of samples of whey, I conclude that when the coagula- 
tion is properly performed under similar conditious, the specific 
gravity, and total solids of whey of pure milk will vary within 
quite narrow limits. I find the specific gravity to be 1.027 or 
higher and in all but one case as low as 1.0285. ‘The total 
solids vary between 6.5 per cent. and 6.9 per cent. Ifa sample 
of whey be reheated, further coagulation will take place. In 
this way the specific gravity of a whey was reduced from 1.028 
to 1.0266. 

A milk that had been allowed to decompose for a period of 
twenty days furnished a whey that had a specific gravity of 
1.0255. The whey had an acidity corresponding to 0.76 per 
cent. of lactic acid. The lowering of the specific gravity was a 
natural result of the fermentation. 

If the number representing the specific gravity of the whey 
above 1000 be divided by 4.25, the quotient represents fairly 
well the per cent. total solids contained in the whey. For ex- 
ample a whey of sp. gr. 1.028 will contain 28 + 4.25 = 6.59 per 
cent. total solids. 

As might be expected I find the whey of any given milk has 
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the same composition no matter whether it is taken from the 
original milk, the cream, or skim milk. This being the case a 
knowledge of the variation in specific gravity and composition 
of whey of pure milk may be of value in determining adultera- 
tion, especially when the milk comes into the hands of the 
analyst in a churned or soured condition. It is also equally 
valuable in testing cream for added water. 

The following table illustrates the value of the whey test in 
this particular. It shows the specific gravity of the whey in 
comparison with the composition of milk and cream both in pure 


and watered samples: 
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e 12.05 6.15 | 1.0213 | Watered cream. 
0318 14.68 | 9.49 | 1.0255 | 5.89 |Whey separated after milk had 
.0; 12.05 8.45 | 1.028 6.59 stood three weeks. 
.07 12.45 8.55 | 1.027 | 6.35 
.0: 12.90 8.80 | 1.0275 6.47 
@ cecccc-cce 1.0329 13.22 9.02 | 1.0273 | 6.42 
IOs seccceees 1.0324 12.98 | 8.88 1.0283 | 6.66 
TIeccccccces 1.0329 12.40 8.90 1.027 | 6.35 
Te ccccccces 1.0278 8.81 8.71 | 1.0234 5.50 | Watered skim milk. 


In closing this article I desire to call attention to Hehner and 
Richmond’s original formula, which is expressed in a working 
form in Richmond’s milk scale. Does this formula express the 
true relation existing between the fat, solids not fat, and specific 
gravity of a milk? Or is it possible to establish any such rela- 
tion? So far as I know this formula has never met either the 
approval or disapproval of American chemists in any authorita- 
tive way. Chemists of repute oftentimes report very different 
results on what I believe are fair samples of the same milk. 
This difference is largely due to different methods of work, and 
as a consequence the results in one or both cases are incorrect. 

I have had much experience with Richmond’s milk scale, 
using it as a check in analytical work, and am very favorably 


impressed with its accuracy. If this formula or some other one 
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should receive authoritative approval as a check in the analysis 
of normal milk it might assist in establishing the adoption of 
similar methods of analysis or at least in methods that gave con- 
cordant results, and would serve to correct faulty analyses. 

In case the chemist obtains results not in accord with the for- 
mula which may be chosen let him regard it as necessary to in- 
vestigate the cause of this disagreement. 

Such a course would prevent loss of public confidence in milk 
analysis which at present is likely to occur. 


IRIDIN, THE GLUCOSIDE OF THE IRIS ROOT. ' 


By G. DE LAIRE AND FERD. TIEMANN. 


Received September 8, 1893. 

N the dried rhizomes of iris florentina we have discovered a 
| new glucoside of peculiar composition and remarkable prop- 
erties. It is prepared as follows: 

The alcoholic extract from ten kilos of powdered iris root is 
stirred with two liters of lukewarm water and one liter of a 
mixture of acetone and chloroform of 0.950 specific gravity. 

If allowed to stand quietly the liquid separates into two 
layers, a lower aqueous solution of grape sugar, organic acids, 
coloring substances, etc., and an upper acetone-chloroform 
solution containing the substances of the alcoholic extract 
insoluble or only slightly soluble in water. 

The glucoside extracted from the root by means of the alcohol 
swims in the dark-colored syrup in amorphous white masses. 
The two layers are separated by decantation, the white flakes 
collected on a filter, washed with a little hot water and dried at 
100°. The white powder obtained in this way was washed 
with ether and light petroleum to free it from adhering impurities 
and crystallized from boiling dilute alcohol (one volume ninety 
per cent. alcohol to two volumes water). We call the substance 
obtained in this way 

ridin (C,,H,,O,,). It forms fine white needles which become 
yellow in moist air and melt at 208°. It dissolves scarcely at 
all in alcohol, somewhat more easily in acetone. At ordinary 


1This paper was intended for the World’s Congress of Chemists, but arrived too 
late for presentation. 
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temperatures one liter of alcohol dissolves about two grams, one 
liter of acetone about thirty grams. The substance is insoluble 
in ether, ethyl acetate, benzene, and chloroform, but dissolves 
easily in hot alcohol. Chloroform precipitates it from its solu- 
tion in acetone, and the mixture of acetone and chloroform of 
0.950 sp. gr., which we used in its preparation, dissolves only 
five grams per liter. At ordinary temperatures iridin is not 
attacked by dilute mineral acids. By the action of aqueous 
alkaline solutions deep yellow solutions are obtained from 
which, after a short time, the unchanged substance can no 
longer be separated by acids. 

Iridin has the composition expressed by the formula, C,,H,,O.,. 


ANALYSIS. 


c, H. 
Calculated percentage --....-- 55-17 4.98 
RRRENNIRI sis'atetcin'eas'a sh waldwe'ee wees 55.06, 55.23, 55.19 5:25, 5-27, 5:47 


By means of dilute alcoholic sulphuric acid, iridin is decom- 

posed at 80°-100° according to the equation 
CHH.0..>fHoO—CAH,0,-+-C,H,O, 

into grape sugar and a well crystallizing substance which we 

call irigenin. 

To effect this decomposition a mixture of thirty parts gluco- 
side, thirty-five parts water, three parts concentrated sulphuric 
acid, and forty-five parts alcohol is heated in pressure flasks for 
five to six hours on the water bath with occasional shaking. The 
liquid is decolorized as far as possible with animal charcoal and 
set aside to crystallize. The largest part of the irigenin soon 
separates as yellowish crystals; the rest crystallizes out after 
the alcohol has been driven off by a current of steam. The 
average yield of irigenin was sixty-five per cent., while theory 
requires 77.77 per cent. 

The glucose is found in the liquid filtered from the irigenin, 
which contains also all the sulphuric acid used for the decompo- 
sition. This is removed by boiling with barium carbonate and 
the filtrate evaporated. The syrup so obtained solidifies after 
standing several weeks in crystals which are purified by recrys- 
tallization from methyl alcohol. We find the melting point of 
the anhydrous crystals to be 145°, of its osazone 205°. ‘The 








ym 
no 


m- 


ve 











IRIDIN. 353 


aqueous solution of the sugar is dextro-rotatory and shows biro- 
tation. Using boiled solutions we obtained 

[@],=8.11° at 20° 

c= 7.052, l= 220 mm., 

and sp. gr. = 1.0296, 

therefore [a],= 52° 54' 
while according to Tollens formula [a], for a seven per cent. 
grape sugar solution is 52° 40’. The sugar is, therefore, 
d-glucose. We have found no other sugar in the syrup from 
iridin. 

Trigenin (C,,H,,O,).—Irigenin may be purified without diffi- 
culty by repeated crystallization from boiling benzene. Water 
separates it from an alcoholic solution in distinct rhombohedra. 
The crystals melt at 186°; alcohol, benzene, and chloroform 
dissolve it easily when warmed, ethyl acetate and chloroform 
at the ordinary temperature. It is, however, difficultly solu- 
ble in water and nearly insoluble in ether and light petroleum. 
It has the properties of a phenol. Even very dilute alcoholic 
irigenin solution is colored deep violet by ferric chloride solution. 
Alkalies dissolve irigenin but decompose it rapidly, which is 
made evident by the deepening color of the yellow solution. 
After a short time acids no longer precipitate from the alkaline 
solution an unchanged compound, but an amorphous precipi- 
tate. 


ANALYSIS OF CRYSTALLIZED IRIGENIN. 


Per cent. C. Per cent. H. 
Calculated for C,,H,,O,-- 60.00 4.44 
Found -+++++++++seecees 59-79; 59-78, 59-48, 59.77 4.50, 4.48, 4.54, 4.46 
Re caine a eal eae eat 60.27 4-13 


The rise in boiling point by Beckmann’s method with an 
alcoholic solution is in accordance with this formula.' 

Irigenin contains two hydrogens easily replaceable by acyles, 
which indicates the presence of two hydroxyls. 


1 Beckmann’s method for molecular weight determinations usually gives with com- 
pounds of complex composition like irigenin, using concentrated solutions, results 
which are too high. Under these conditions we have found the molecular weight one- 
fourth to one-third too high. In order to facilitate the dissociation of the molecular 
aggregates the solution may be diluted, with, however, a correspondingly smaller 
difference in boiling points. These vary too much with the use of the ordinary labora- 
tory apparatus to allow one to obtain satisfactory figures for the molecular weight. 
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Dibenzoylirigenin, C,,H,,O,(COC,H,),, was prepared by the 
Baumann-Schotten method by the action of benzoyl chloride 
upon a freshly prepared solution of irigenin in dilute alkali. It 
is necessary to work rapidly and at a low temperature so that 
the reaction may take place before the irigenin is decomposed in 
another way by the alkali. But the formation of by-products 
can not be entirely avoided. They are separated by repeated 
fractional precipitation from the benzoyl solution by means of 
light petroleum. The substance is finally recrystallized from 
alcohol and forms a white crystalline powder melting at 123°- 
126°. 


ANALYSIS. 
Per cent. C. Per cent. H. 
rn 1 ee en CR eae 67.61 4.22 
ENN es args 6: 610 6h Roe RO 67.08 4.40 


Diacetylirigenin, C,,H,,O,(COCH,),, is easily formed by heat- 
ing in a closed tube for three hours five parts irigenin with five 
parts melted sodium acetate and ten parts acetic anhydride. It 
separates in crystals when the viscous product of the reaction is 
diluted with water and neutralized with soda. The solutior in 
chloroform diluted with much ether leaves on evaporation a 
white crystalline powder melting at 122°, which is easily taken 
up by hot alcohol, dissolves only slightly in ether and is insolu- 
ble in water and benzene. It deliquesces, however, immediately 
if a drop of chloroform is added. Light petroleum precipitates 
from the chloroform solution beautiful white plates which melt 
at 82°, and are a double compound of diacetylirigenin and 
chloroform. The greater part of the chloroform volatilizes 
when the crystals are allowed to lie exposed to the air for some 
time, but the melting point does not change. The analysis 
of the substance recrystallized from much ether and melting 
exactly at 122° has led to the following numbers : 


CALCULATED FOR C,H Oj. 


Per cent. C. Per cent. H. 
RL OUI s «225% ccsecs cceesc 59.46 4.50 
eric aud aia le) @ink miele ania dda 6 59-33 4.71 


With reference to the determination of the number of replac- 
ing acetyl groups, we have saponified the acetyl derivative with 
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dilute alkali, and titrated the acetic acid, separated after acidi- 
fying with sulphuric acid and distilling with steam. 

We noticed beforehand that irigenin was decomposed by con- 
centrated alkali with formation of formic acid. We determined, 
therefore, how much formic acid was produced by treatment of 
a quantity of irigenin equivalent to the diacetylirigenin used 
for the acetyl determination under exactly the same conditions 
and subtracted the value obtained from that given in the acetic 
acid titration. For our purpose the results so obtained are 
sufficiently near the truth, but under these difficult conditions 
results agreeing closely with theory are not to be expected. 


ACETYL DETERMINATION.—CALCULATED FOR C,,H,,(C,H,;0),0,. 


Per cent. 

C,H,O. 
Calculated ..... ee cccces cece cee ccccecesees 19.37 
WORE |b sisis'cas csikanccecanate Gnaduarauaen 21.41 


The compound melting at 122° is, therefore, diacetylirigenin. 


(To be continued.) 


PATENTS OF INTEREST TO CHETIISTS. 
EDITED BY ALBERT H. WELLES. 

Zinc.—Johannes Pfleger has an electrolytic process for zine (495,637). 
It is described as consisting in adding a basic zinc salt solution to a zinc- 
containing anode, to which basic zinc solution a conducting neutral salt 
has been added. George T. Lewis treats roasted zinc sulphide ores by 
adding sodium nitrate or its equivalent to unite with the sulphur left, 
roasting to form soluble sulphate, leaching out, oxidizing the zinc in the 
ores thus freed from sulphur and collecting the zine oxide fumes (495, 
593). G.M. Gouyard concentrates zinc bearing sulphides by roasting 
the ores, and at the final stage employing a low heat, adding a small per 
cent. of finely pulverized coal in a reducing atmosphere, which renders 
the iron present magnetic and precipitates the lead on the iron, and 
then separating the iron with a magnetic separator (495,550). Zinc 
oxide is prepared by the method of Carl V. Petraeus from sulphide ores 
by subliming the zinc, reducing the temperature of the gases and zinc 
oxide driven off below a bright red heat, catching the zinc oxide fumes, 
and finally heating at a red heat to whiten and free from sulphur com- 
pounds (496,205). W.R. Ingalls and Francis Wyatt treat complex ores 
as follows: First, roast to convert into sulphates, recovering sulphur 
driven off as sulphuric acid; next, lixiviating with water and said sul- 
phuric acid, removing iron if necessary, precipitating zinc as carbonate 
or basic carbonate, using sodium carbonate, and burning to zinc oxide, 
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evaporating sodium sulphate and heating with sodium chloride and coal 
to convert into sodium sulphide, then into bicarbonate of soda by dis- 
solving in water and precipitating with carbon dioxide and heating the 
precipitate to convert into sodium carbonate (497,473). 

Rubber and Leather.—Jean M. Raymond first soaks vulcanized rubber 
in benzine, then immerses in a solution of permanganate of potassium, 
and then treats again with benzine in order to render the rubber adhesive 
(490,500). To unhair hides a composition of ‘‘fifteen pounds of hydrated 
sulphide of soda, white creosote, eight ounces carbolic acid, four pounds 
of fifty per cent. Baumé solution’’ is used by Jacob Mellinger (490,791). 
John K. Hawkins (433,999) dissolves resin in benzine or gasoline, places 
this solution in contact with lime treated with water, pours off the solu- 
tion from the lime and mixes with a solution of dissolved rubber or gutta 
percha. 492,836 is a method for the treatment of sole leather, Frederick 
Riegert, patentee. The leather is first treated in a hot bath of beeswax 
and spirits of turpentine or benzine, then removed from the bath and 
subjected to a pounding action. 

Linseed Oils.—Eugen Schaal patents a process and apparatus for thick- 
ening linseed oil (493,187). The oil is heated to 320°-345° C., a current 
of indifferent fluid is kept on the surface of the heated oil, while fresh 
oil is fed into the lower portion of the heated mass and the thickened oil 
flows off from the top. 

Explosives.—Bernhard Lepsius heats a mixture of picric acid with 
some enveloping explosive agent, such as tri-nitrotoluene, in a mould at 
a temperature above the fusing point of the latter and below that of the 
former, thus cementing together the picric acid for use in projectiles 
(492,089). Samuel Rodgers patents a detonating compound (489,761), 
which contains potassium picrate and chlorate, extract of logwood and a 
gallotannic ink; and Prof. C. E. Munroe (489,684) extracts ‘‘ the lower 
products of nitration from gun-cotton, which is mixed and incorporated 
with nitro-benzene, and indurated by acting upon it with heated liquor 
vapor,’’ to form an explosive powder. 

Ore Separators, Etc.—Robert J. Kennedy has a hydraulic amalgama- 
tor (498,979). Orrin B. Peck has eight patents on an ore separator 
(499,342-349). C. E. Seymour has a concentrator (498,823). John M. 
Finch has a separator (499,915) and R. H. Sanders and Charles T. 
Thompson have a magnetic separator (499,253). G. W. Nixon patents a 
new coke oven (499,565), and Jacob Reese has a patent basic lining 
(499,248), a highly burned non-calcareous compound of magnesia and 
tar, externally glazed. John M. Hartman has two patents, one (500,386) 
on an iron notch for blast furnace, and the other (500,387) on a blast 
furnace. 

Metallurgical Processes.— Martin V. Smith reduces zine ores by pass- 
ing the fumes over batches of ores in a separate condenser (500,436). 
Charles C. Bartlett smelts nickel ores with a flux of niter cake, salt 
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cake, nitrates or carbonates of alkaline bases, separates out buttons rich 
in sulphide of nickel by specific gravity and repeats the smelting opera- 
tion to obtain nickel sulphide (499,314). F. W. Martino forms alloys of 
nickel and other metals by a peculiar process (499,559). F. R. Carpenter 
treats ores as follows: First mixes with a flux containing magnesia to 
form a light slag of definite proportion; second, adding sulphide of iron 
matte-forming materials free from copper and lead; third, heating, 
when the heavy iron slag will sink, taking the precious metals; fourth, 
adding lead to the molten sulphide (499,318).: R. M. Shearer anneals 
aluminum wire, subjects blanks to a bath of sodium hydroxide, a water 
bath, a nitric acid or potassium chlorate bath, and a second water bath 
in his process for ‘‘ pencil and art of making it’’ (497,350). F. P. 
Harned makes cast astringent pencils (497,659) of aluminum sulphate 
by reducing material under steam pressure, adding at intervals alumi- 
num sulphate in solution, and casting in a greased appliance. E. D. 
Kendall uses a mixture of hyposulphites and ferricyanides and water 
for a composition of matter to extract precious metals from their ores 
(500,137), while John A. Frey uses carbonated soda ash, silica, sand, and 
pulverized sal-ammoniac, mixed in the dry state, for the purification 
and separation of metals and their alloys (499,018). 

Hydrogen and Carbon Dioxide.—H. S. Blackmore first forms an alkali 
formate by the action of carbonic oxide upon a caustic alkali in a state 
of fusion, then continues the reaction so as to decompose the formate 
into a carbonate and set free hydrogen gas (497,700). To obtain pure 
carbon dioxide, Walter Walker passes the impure gas into retorts con- 
taining a solid carbonate which absorbs the gas forming a bicarbonate. 
Nitrogen and other gaseous impurities are removed by exhaustion, 
heat is applied to drive off the purified carbon dioxide, and the crystals 
of carbonate are re-obtained (496,546). 

Tanning, Bleaching, and Dyeing.—A. D. Little has a process for taw- 
ing hides by forming in the skins a chromium compound, and then 
subjecting to a bath of sodium sulphide and hydrochloric acid (498,067). 
W. M. Norris, to accomplish the same purpose, first dips in a bath of 
potassium bichromate and hydrochloric acid, and then treats with a 
solution evolving hydrogen sulphide (498,077), while 498,214 is also for 
the same object. Jacob Mellinger has a soap for removing hair from 
skins (499,134), and H. F. Dietz protects his method of carrotting and 
dyeing fur by 498,910. C.J. Delescluse, to bleach raw cotton, treats it 
in a bath of a chloride solution, water, grape sugar, and sulphuric acid 
(499,184). Victor G. Blaede has a process for dyeing and printing 


(499,649); George Donaldson, a scheme for printing on cotton (499,161) ; 
and Otto P. Amend, a process for dyeing analin black (499,410). W. T. 
Whitehead has several related patents (499,687-692 inclusive) of interest 
to dyers in which a zinc composition is the active element. J. Bammann 
and Moritz Ulrich have several new blue tetrazo dyes (499,198, 498,759, 
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498,873, and 498,874), and Emil Meyer (499,243), and Carl Drusberg 
(499,216) have each a blue dye. 496,392 is a blue tetrazo dye, patented 
by J. Bammann and M. Ulrich; 496,435 is another blue dye, the dis- 
covery of Oscar Nastvogel; and 497,032 is an orange azo dye, credited 
Christian Rudolpho. Emil Von Portheim patents a glycine dye, formed 
by the addition of a tetrazo compound of a diamine with a glycine 
(498,303), and Jacob Braek obtains a blue dye by heating an amine of 
the fatty series with a gallocyanine (497,114). Hugo Hassencamp de- 
scribes a triphenyl methane dye (498,471), and Philip Ott has two new 
diazo dyes, one a reddish blue (498,405), the other a greenish blue 
(498,404). Ernest Bonsier uses alcohol, ammonia, carbolic acid, naph- 
tha, and oleic acid for a mordant (497,229). 

Oils, etc.—Walter D. Field has a ‘‘ process for producing sulphuretted 
oils and products thereof’’ (498,162). The non-drying glycyl or glyceryl 
ethers of the unsaturated fatty acids are combined with benzine or its 
equivalent, then chloride of sulphur is added at a temperature less than 
40° C., and when combination is effected, chlorine, free acid, and ben- 
zine, or its equivalent, is driven off by heat. Charles Toppan treats 
mineral or vegetable oils to the action of gases evolved from salt, 
metallic zinc, and sulphuric acid (498,588). Messrs. Benoit and Vila 
separate olein or stearin from suet by liquefying tallow, adding manga- 
nese to clarify it, allowing to settle, decanting the upper portion and 
heating this. After adding cream of tartar it is again allowed to settle 
and decanted, and finally heated until olein and stearin are separated 
(498,375). Wm. N. Blakeman, Jr., thickens drying oils by adding a 
mixture of cotton-seed oil and a metallic soap (496,988). Mr. Blakeman 
also has three other patents on processes for imparting drying properties 
to oils, v7z.: 496,991, 496,989, and 496,987. Etienne Watel extracts per- 
fume essences, using a patent apparatus (498,830). G. W. Scollay heats 
vegetable oils under pressure until the natural color is discharged and 
then at once reduces the temperature before color is recovered to refine 
the oils (498,821) and he also has a plan for treating cotton-seed oil 
(498,822), which consists in heating until vapor heavier than air is given 
off and then removing vapor before it is converted into vapor lighter 
than air. Herman Frasch has a compouud for purifying Canadian or 
similar petroleum which contains metallic oxides as lead or copper 
(500,252). 

Brewing, etc.—Herman Kropff (497,327) describes an improvement in 
the pasteurization of liquids. Charles Bullock (497,857) has an improved 
method for treating alcoholic liquors, as has also William Saint Martin 
(497,033). Charles Rettig has an apparatus for aerating, cooling, and 
clarifying liquors (498,571) and T. R. Timby places barrels of wines on 
trucks and runs on tracks with undulating rails in order to age the 
wines (496,759). E. Polgar obtains 497,814 on the manufacture of spirits 
from amylaceous materials, and Otto Schweissinger (496,752) manufac- 
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tures extract of hops by a new process. Carl Rach has a patent on the 
preparation of wort from Indian corn (500,294). Wm. E. Bradley has 
an improvement onthe manufacture of whisky (499,316) and James A. 
Tilden patents a process of malting (500,305 ). 

Glue, etc.—Michael A. Goloseieff utilizes gelatine refuse or broth from 
evaporating to 27°-28° B., adding quick lime, allowing mass to expand 
and dry, and grinding (500,100). Eduard Rauppach and Leopold Bergel 
heat a mixture of curds and water to 104° F., add an alkali to precipi- 
tate the casein, and after separating the latter, heat it with an alkaline 
solution to go°-110° F., in their process for making glue (500,428). 

Paints and Varnishes.—George H. Smith has a method for making 
varnish (496,451). Ludwig Pflug patents a paint for ships (496,895) 
which contains hydrazin and its salts, and W. N. Blakeman, Jr., has a 
process for utilizing metallic and earthy oxides and salts as pigments or 
paints (496,990), by combining with some salts capable of absorbing car- 
bon dioxide when the pigments are applied. James E. and G. H. McAl- 
pine use for a fire or water proof-paint, a mixture of coal tar, crude 
petroleum, benzine, resin, sulphate of zinc, sal-soda, and linseed oil 
(500,346). . 

Plasters, etc.—‘‘ Hydromagnesite, oxalic and boracic acids and mother 
liquor of sea water with sand, fiber and an oleaginous substance ’’ is what 
Hugo Gallinowsky names as an artificial stone composition (500,485). 
Enos A. Bronson prepares a finish for plastering by mixing lime, 
gypsum, white sand, soapstone or talc, and china clay or kaolin with 
enough water to form a pasty mass, adding alum and borax, drying, 
grinding, and adding to the mass calcined gypsum and white sand 
(499,710), M. B. Church mixes gypsum with glue as it comes from the 
rendering tank without drying as a process for making ‘retarded 
gypsum ’’ (497,947), and 497,948 is a process for manufacturing gypsum 
compounds, which consists in mixing the gypsum ina dry, pulverized 
condition, with the retarder in a hot liquid condition. George H. Blake 
uses ‘‘ wood tar, rosin, and pulverized plumbaginous slate ’’ as a compo- 
sition for roofing (498,840), while A. Monroe incorporates the following 
for the same purpose: ‘‘ Portland cement, sand, plaster of Paris, crude 
petroleum, turpentine, salt and water ’’ (500,024). 

Organic Compounds.—Prosper Monnet patents a process for making 
anisoline (499,927). Meinhard Hoffman patents his plan for forming 
naphthylene-diamin-disulpho acid (498,882), and 499,301 is a process for 
making derivatives of amido-crotonic acid, invented by L. Lederer. 

Miscellaneous.—August Viner uses saltpeter, borax, glycerin, and water 
as acompound for glazing collars and cuffs (499,685), and ‘‘ whiting, am- 
monia, kerosene oil, coal ashes and water’’ is what is claimed by Dora 
A. Smith for a silver cleaning composition (499,401). ‘‘ Oil and sulphur 
boiled together, turpentine and salt,’’ Walter E. Rohner combines for 
wood polishing (498,961). Carbon and tar pressed and baked in place 
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form a composition for attaching anti-friction linings or facings (K. W. 
Hedges, 499,111). E. Schloesing uses ‘‘spent oxide’’ from gas works 
or ‘‘Laming mixture’’ freed from cyanides and tobacco for an insect- 
icide (498,819). Robert W. Johnson has two patents on a sulphur 
candle (499,324 and 499,325). A. T. Denison obtains pulp from vegetable 
substances by the action of an alkaline nitrate under pressure and heat 
(496,400). Edwin Tatham has a method for making gas (499,483), and 
499,994 and 499,995 are granted Henry C. Higginson on the manufacture 
of whiting. Harriet Carter patents ‘‘hard coal ashes, fine hard coal, 
white sand, fire clay, and fine salt, mixed with water,’’ as a composition 
for saving fuel (497,627); C. Cronin uses a combination of ‘‘culm, wood 
pulp, ground limestone and crude petroleum”’ for a fuel (498,629). 
‘‘Ground ocher, cotton-seed oil, and liquefied resin’’ is a compound for 
preserving wood, patented by W. A. Gayle (497,471), and Ludwig Frorum 
adds hazel-nut flour to farinaceous products to preserve them (496,780). 
Jacob Ziegler has a new antiseptic, a quinoline compound (497,740), and 
H. P. Weidig employs a solution of bromine and potassium permanga- 
nate for a disinfectant (497,082). An antiseptic embalming fluid, con- 
taining ‘‘ bisulphite of potash, soda or lime, sulphite of aluminum, and 
sulphite of lime, dissolved in an aqueous solution of sulphurous acid” 
is patented by Max Huneke (498,350) and Otto L. Mulot has a medicinal 
composition (496,694), the electrolyzed distillate from a mixture of a 
dozen ingredients. 500,535 is granted Anatole and Ernest des Cres- 
sonieres for a process of and apparatus for the manufacture of ‘‘ kneaded 
and agglomerated soaps,’’ and Max. Giittner adds to molten tin or an 
alloy of tin and lead an oxidizing substance, removes scum and repeats 
this operation several times prior to casting in his process for preparing 
solder (500,125). Edward Watson uses oxide of chromium as the active 
agent for fumigations (499,407). John Rowbotham has a moulding com- 
pound (499,753), and J. de S. Brown uses bitumen and sulphur with fine 
filling as lead protoxide and gum camphor, incorporated with bitumen 
and toughened and hardened by heat as a substitute composition for 
hard rubber (499,354). 








